Andrew Kende and Barbara Wolff, winners of the Westinghouse Grand Science Scholarships in 1948. 
(See page 70). Credit: Acme 
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Telephone equipment is constantly at war against invisible 
forces of nature which seek to take it apart, atom by atom. 
On all fronts, Bell Laboratories chemists must fight corrosion 
—an enemy able to make a telephone circuit noisy or perhaps 
The to sever it altogether. 


An example: for years lead cable had lain protected in 
b l wooden ducts. Then in certain areas something began to 
att e eat the sheath, exposing wires to moisture. Corrosion chem- 
ists of the Laboratories were called in. The corrosion, they 
found, came from acetic acid generated in the wood during 
of the the preservative treatment then in use. They pumped in 
neutralizing ammonia. Corrosion stopped. Now telephone 
duct wood is controlled for acidity.’ 


atoms In a large city, smoke-polluted air was coating the silver 
surfaces of contacts with sulphide. Noisy circuits resulted. 
Chemists discovered minute traces of sulphur vapor in the 
air. They filtered incoming air with activated charcoal. To- 
day, the latest telephone contacts are of palladium — not 


’ affected by sulphur. 
Corrosion in metals is only one type of deterioration which 
engages Bell chemists against hostile forces. Plastics, paper, 
metals, rubber, textiles, coils, waxes and woods all have 
enemies. But knowledge, and persistence, are steadily win- 
ning out—to the benefit of the telephone user. 
A Bell Laboratories 
corrosion engineer ex- 
amining samples dur- 
ing an exposure test on 
corrosion-resistant fin- 
ishes and alloys. 
EXPLORING AND INVENTING, DEVISING AND 
PERFECTING FOR CONTINUED IMPROVEMENTS 
AND ECONOMIES IN TELEPHONE SERVICE 
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And What a Money-Saving Record It Is! 


At a large eastern college*, the 
head of the chemistry department 
in ordering test tubes formerly 
specified simply ‘test tubes.’’ The 
chart above shows that his pur- 
chases over nine school years 
(1929 thru 1937) averaged 12 
gross per year. In 1937 he changed 
to PYREX brand test tubes, and 
during these past ten school years 
his purchases of PYREX tubes have 
averaged 3.5 gross per year. There 
has been no change in the labora- 
tory course or laboratory enroll- 
ment. (Service life is increased by 


a ratio of 3.4 to 1! What a real 
saving that is!) 

Like many other users of labora- 
tory glassware, this man has con- 
clusively demonstrated through his 
own records that there’s a great 
economy in purchasing PYREX test 
tubes. When you figure test tube 
costs by the year, the answer is 
obvious—PYREX test tubes offer 
long life, convenience, economy. 
And by reason of their thermal 
endurance, PYREX test tubes pro- 
vide a factor of safety for students. 
*Name and data furnished on request. 


Your laboratory dealer can supply you. 
See our catalog LP-28 and Supplement iil 
for complete information on sizes and prices. 
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Fisher Autemp Heater contains 
heavy duty heating element 


Designed and manufactured to meet 
the requirements of laboratory work 


Fisher Burner uses either 


Fisher AUTEMP Heater natural or artificial gas 


This sturdy, thermostatically controlled heating device has a 6-inch 
cast aluminum heating surface, one-piece body, heavy heating element, 
efficient thermostat and integral clamping arm. It combines utility, con- 
venience and enduring service. The Fisher Autemp Heater (Reg. U. S. 
Pat. Off.) uses current (450 watts) only when the thermostat turns it on. 


(Also available for 220 volts) 


World-Famous Fisher Burner 


The Fisher Burner produces an intensely hot flame for lab- 
oratory heating operations including many ignitions and in- 
cinerations which otherwise would require compressed air. 
The flame is short and wide and is uniformly hot through- 
out—2,300° F. hotter than the inner cone of the Bunsen flame. 
The Fisher Burner saves 25% in time and 37% in gas because 
it is engineered for efficient combustion. 


Fisher Burnez, with 42 mm. grid, for either natural or arti- 


Headquarters for Laboratory Supplies 


FISHER SCIENTIFIC Co. re: EIMER ano AMEND 


717 Forbes St., Pittsburgh (19), Pa. Greenwich and Morton Streets 


2109 Locust St., St. Louis (3), Mo. New York (14), New York 
In Canada: Fisher Scientific Co., Ltd., 904 St. James Street, Montreal, Quebec 
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COLOR TELLS THE STORY 


in the new 


Learning uide in 
A Combined Laboratory Manual and Study Guide 
with Accompanying Tests 
by BENCH, McATEE, MORRIS, DOWNING 
In this new book, COLOR tells the story of life at a glance—The story of ingestion 


. . of digestion .. . of circulation .. . of respiration... of skeletal structures . . . 


of nervous systems ... a feature never before given in a book of this kind. 


Coming Soon! 1948 Edition 
Chemistry Guide and Laboratory Exercises | 
A combined laboratory manual, study guide, and practice program with an ob- 


jective testing program furnished separately. For use with any textbook. By G. M. 
Bradbury and Martin V. McGill. 


| Also See The New 
Chemistry and You 


For the latest information on ATOMIC ENERGY and the latest additions to 
the PERIODIC TABLE. Read pages 793-806, 339. 


LYONS and CARNAHAN 
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Affiliated Associations and Their Officers 


(Based on Best Information on April 17, 1948) 


(*Denotes list of officers reported in March, 1948 question- 
naire) 


American Association of Physics Teachers* 


President, J. W. Buchta, Univ. of Minnesota 

Vice-President, H. K. Schilling, Pennsylvania State College 

Treasurer, P. E. Kloepsteg, Northwestern Technological 
Institute 

Secretary, C. J. Overbeck, Northwestern University 


American Nature Study Society 
President, Edwin W. Teale, Baldwin, Long Island 
Vice-President, Richard W. Westwood, Washington, D. C. 
Secretary-Treasurer, Richard Weaver, Chapel Hill, N. C. 


California Science Teachers Association, 
Northern Section 


President, J. A. Perino, High School of Commerce, 
San Francisco, Calif. 

Vice-President, Mauri Gould, Albany High School, 
Albany, Calif. 

Secretary, Winifred Smith, Castlemont High School, 
Piedmont, Calif. 

Treasurer, Anne Bigler, Sequoia High School. 
Palo Alto, Calif. 


Detroit Biology Club* 


President, Lydia Elzey Secretary, Sophia Cone 
Vice-President, Vera Oehmke Treasurer, Elsie Janson 


Division of Chemical Education, American 
Chemical Society* 


President, E. L. Haenisch Treasurer, C. E. White 
Vice-President, D. G. Nicholson Secretary, Paul H. Fall 


Federation of Science Teacher Associations 
of New York City* 


President, Alexander Joseph 
Vice-President, Zacharia Subarsky 
Secretary, Louis Teichman, Mervin Oakes 
Treasurer, Charles Tauzer 


Illinois Association of Chemistry Teachers* 


President, Clyde W. Dewalt 

Vice-Presidents, Bertha Harper. Carrol Hall, R. L. Frisbee, 
John Schryer, K. A. Van Lente 

Secretary-Treasurer, S, Fred Calhoun 


lowa Association of Science Teachers* 


President, A. Dwight Anderson, Clear Lake High School 
Vice-President, John W. Walker, lowa City High School 
Secretary, Nellie E. Farris, Keokuk High School 
Treasurer, A, B. Carr, Atlantic High School 


Louisiana Science Teachers Association 


President, Stanley Fitzpatrick, Fortier High School, New 
Orieans 
Vice-President, Dessie McKenzie, Homer High School, Homer 
Secretary, Mrs. P. L. Rogers, Baton Rouge 
Treasurer, Mrs. Ruby Fitzgerald, Bossier High School, 
Bossier City 


Metropolitan Detroit Science Club* 


President, Arthur J. Reynolds Secretary, Helen James 
Vice-President, Dorothy Spencer Treusurer, Victor Hellebrand 


Middle States Science Teachers Association 


President, Ivor Griffith, Phila. College of Pharmacy 
and Science 

Jr. Past President, Robert W. Kunzig, Central High School, 
Philadelphia 

Gen. Vice-President, Rachel E. Anderson, Andrew Jackson 
High School, New York City 

Vice-President, Reuben T. Shaw, Northeast High School, 
Philadelphia 

Secretary-Treasurer, Dena D,. Ungemach, Overbrook High 
School, Philadelphia 
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Missouri Science Teachers Association 
Chairman, W. W. Wilkinson, High School, Sikeston 
Vice-Chairman, Roscoe Rykeman, High School, Sedalia 
Secretary-Treasurer, Elmer Headlee, High School, Kirkwood 


National Association for Research in 
Science Teaching* 

President, Joe Young West, State Teachers College, 
Towson, Md. 

Vice-President, N. Eldred Bingham, Northwestern Univ., 
Evanston, Ill. 

Secretary-Treasurer,,C. M. Pruitt, College Station, 
Stillwater, Okla. 


Nebraska Science Teachers Association* 
President, Allen M. Baker. Norfolk Junior College, Norfolk 
Vice-President, Kenneth Howland, Hastings High School, 

Hastings 
Secretary, Harold E. Wise, Univ. of Nebraska, Lincoln 
Treasurer, Roy Busch, Omaha Central High School, Omaha 


New England Association of 
Chemistry Teachers* 


President, Eldin V. Lynn, Mass. College of Pharmacy, Boston 

Vice-President, John R. Suydam, St. Mark’s School, 
Bouthboro, Mass. 

Secretary, Dorothy W. Gifford, Lincoln School, 
Providence, 

Treasurer, Carroll B. Gustafson, Mass. College of Pharmacy, 
Boston 


New England Biology Teachers Association* 
President, Irving C. Keene Secretary, Ethel Caldwell 
Vice-President, Helen Richmond Treasurer, Catherine Haight 
New Jersey Science Teachers Association 
President, William E. Price, Scott High School, East Orange 
Vice-President, Thelma Maginnis, Kearny High School, Kearny 
Vice-President, Victor Crowell, State Teachers College. Trenton 
Vice-President, James W. Starkey, High School, Vineland 
Corr. Secretary-Treasurer, Helen A. Clarke, West Side 
High School, Newark 
New York State Science Teachers Association 
President, Emma Rood, Utica 
Vice-President, Gordon VanHooft, Brighton High School, 
Rochester 
Secretary-Treasurer, Paul Hirni, Baldwin High School, Baldwin 
Philadelphia Science Teachers Association* 


President, Charles E. Knopf, Northeast High School, Phila. 
Vice-President, Gladys V. Benner, Olney High School, Phila. 
Secretary, E. Kolufro 

Treasurer, Arthur S. Clark, Bertram High School. Phila. 


The Physics Club of Philadelphia 


President, Arthur B. Gabel, University of Pennsylvania 
Secretary, Mabel A. Purdy, Kennsington High School, Phila. 


Puerto Rico Science Teachers Association 


President, Mrs. Josefina Martinez, High School, 
Rio Piedras, P. R. 


Science Department, Arkansas Education 
Association* 
Secretary, Charles H. Cross, Univ. of Arkansas, Fayetteville 
Seattle Association of Science Teachers 
President, Lundon Hassenmiller, Cleveland High School 
Vice-President, Della J. Patch, Hamilton Jr. High School 
Secretary-Trcasurer, Doris G. Mullen, Edison Adult Education 
California Science Teachers Association, 
So. Calif. Section* 
President, Marion E. Taggert, La Cumbre Jr. High School, 
Santa Barbara Continued on Page 55 
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ccs 40 YEARS SERVICE 


IN LABORATORY EQUIPMENT 


During 40 years, Chicago Apparatus Company has progressed 
from a relatively small company serving a limited territory, to 
an organization providing world-wide service in scientific equip- 
ment and supplies. To allow for necessary expansion, our Chi- 
cago factory and warehouse has been augmented by a new modern 
factory. 


A NEW PLANT AT POLO 


The new plant, located at Polo, Illinois, 
in addition to our main Chicago offices 
and warehouses. gives us 120°;, more 
floor area, and land for still further 
expansion. These increased facilities 
enable us to greatly increase produc- 
tion while maintaining our high qual- 
ity standards and efficient service. 


The growth of Chicago Apparatus 
Company has been made possible by 
a strict adherence to accuracy and de- 
pendability and by the continued loyal- 
ty of thousands of customers through- 
out the years. From a few specialized 
items in the beginning. we now supply over 20,000 items. 


In addition to those manufactured by us, we distribute thousands 
of products made by the most prominent manufacturers of scien- 
tific and laboratory equipment throughout the world. 

Among those who continuously use our service are Governments. 
Municipalities. Scientific Institutions, Industrial Enterprises. Com- 
mercial Houses, Public Utilities, Universities, Schools and Im- 
porters. To them we offer a single, convenient. reliable source of 
supply for all their laboratory needs. 


Let us know your requirements, and we shall 
serve you to the best of our ability. 


CHICAGO APPARATUS COMPANY 


CHICAGO 22, ILLINOIS 


-RECISE SCIENTIFIC EQUIPMENT SINCE 1908 


rrr 
UU 
Sal's 
F (tr 
AND Ap 
KY <P 
= 


THE SCIENCE TEACHER 


Official Journal of 
National Science Teachers Association 


EDITOR 
Joun C. Cuippix 
Head of Science Department 
Normal Community High School, Normal, [llinois 


ASSISTANT EDITOR 


BertTHa HARPER 
Normal University, 


ADVISORY BOARD 
NicHoLas D. CHERONIs 
Junior College, Chicago, 
PHILLIP: G, JOHNSON 

U. S. Office of Education, Washington 25, D. C. 
NorMAN R. D. JONEs 
Southwest High School, St. Louis 9, Missouri 
Morris MEISTER 
High School of Science, Bronx 53, New York 
HANoR A. WEBB 
Peabody College for Teachers, Nashville 4, 


CONTRIBUTING EDITORS 

R. K. Carleton Charles R. Naeser 
Louis Panush Cc. C. Hall 
W. Roland Galvin Ira C. Davis 
Greta Oppe Allan R. Stacy 
FE. Lawrence Palmer R. U. Gooding 
Earl R. Glenn Cliff R. Otto 
George W. Hunter 


Illinois State Normal, Illinois 


4 Wright Illinois 


Tenn. 


DEPARTMENTAL EDITORS 


Charles: Ri: Audio Visual Aids 
Educational Consultant, DeVry Corporation 
1111 Armitage Avenue, Chicago, Illinois 
High School of Science, Bronx 53, New York 

Paul F.. Brandwein. Biol 
Forest Hills High School, Forest Hills, New York 
Elbert C. Chemistry 
Phillips Academy, Andover, Massachusetts 
Ralph W. Lefler. ..Physics 

Purdue University, Lafayette, ‘Indiana 
Charlotte L. Conservation 
Oak Park and River Forest High School, 
Oak Park, Illinois 
Dwight E. Sollberger......................Elementary Science 
State Teachers College, Indiana, Pennsylvania 
Paul R. Young......... Gardening Education 
Board of Education, Cleveland, Ohio 
R. Will Burnett........ -Health and Safety Education 
San Francisco State College, San Francisco 2, Calif. 
Ralph K. Watkins............Junior High School Science 
University of Missouri, Columbia, Missouri 
Joseph Singerman............................ Science for Society 
Commerce High School, New York, New York 
Margaret E: Science Clubs 
Science Clubs of America, Washington, D. C. 


AFFILIATED ASSOCIATIONS 


Continued from Page 53 
Vice-President, Achie MacLean, 

Los Angeles City Schools 
Rollin D. 


Curriculum Division, 


Secretar y-Treasurer, Enfield, Pomona High School, 


Pomona 


Tennessee Science Teachers Association 
Chairman, Jacob W. Shapiro, Central High School, 
Secretary, Ollie Green, Middle Tenn. State College. 

Murfreesboro 
Science Section, Texas State Teachers 
Association 


K. Silvey, North Texas State 


Columbia 


President, J. 
Denton 
Secretary-Treasures, 


Teachers College, 


Ball High School, 


Galveston 


Science Section, North Dakota Education 
Association” 
Eiland, 


Greta Oppe, 


President, A. G. Grand Forks 


Chemistry Teachers Club of New York 
President, Saul Geffner 
The Physics Club of New York 
Hyman Ruchlis, Lafayette High School 
Puerto Rico Teachers Association* 


President, Luis Muniz Souffront 
Vice-President, Virgilio Brunet 


President, 


Secretary, Ernesto Valderas 
Treasurer, Joaquin Funtane 


South Dakota Combined Science 
Round Table* 


President, Victor S. Webster, South Dakota State College. 
Brookings 

Vice-President, S. H, Rames, Mitchell 

Vice-President, Thora Mosby, Aberdeen 

Vice-President, W. V. Hass, Chester 

Secretary, J. H. Jensen, Northern State Teachers College, 
Aberdeen 


Nebraska Academy of Science 
President, Allen M. Baker, Norfolk Junior College, Norfolk 


American Nature Study Association 


Office of National Science Teachers Association: 


Entered as second-class matter January 30, 1940, at 
the post office at Normal, Illinois, under the Act 
of March 3, 1879. 


1948 


APRIL, 


Editorial and Business Office: 201 North School Street, 
1201 16th Street, 


. Vice-President, H. Heilman, Deering President, Edwin Way Teale. Secretary, Richard Weaver. 
Secretary, George Fors, Mandan Vice-President, Eva Gordon. Treasurer, Richard Weaver. 
— 
Publication office: 201 North School Street, Normal, Illinois. 


Illinois. 
N. W., Washington, D. C. 


Subscription rates: In the United States, $1.25 per 
year, in Canada, $1.35 per year. 


Normal, 


55 


| 
: — 


The New 


IRVING 
LITER 


For Bunsen Burners 


@ No more matches 


@ Operated with one 
hand 


@® Ready for instant 
use 


@ Fits all Bunsen 
Burners 


@ Reduces fire hazard 


Per Doz. $5.00 


No. 4768 


TRY 1 DOZEN IN YOUR LABORATORY AND YOU WILL NEVER 
GO BACK TO MATCHES. 


The Irving Liter is an ingenious attachment for Bunsen Burners utilizing the - 
cigarette lighter principle of flint spark to ignite the gas. It is CONVENIENT, 
SAFE, yet ECONOMICAL. Can be attached to the tube of any Bunsen Burner 
from % to %¥ inch o. d. 


One hand is always free to hold a test tube or 
other equipment. 


No matches, clogging the sink or messing up 
the floor. 


No more improvised torches—eliminates a real 
fire hazard. 


Write for Circular 


W. M. WELCH SCIENTIFIC COMPANY 


Established 1880 
1515 Sedgwick Street Dept. T Chicago 10, Illinois, U. S. A. 
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The Science Teacher 


Copyright, 1948, by The Science Teacher 


VOLUME XV 


APRIL, 1948 


NUMBER 2 


The Effectiveness of Science Teaching 


A Forum by the AAAS Co-operative Committee on the 
Teaching of Science and Mathematics 
PART II 


(Part I of this Forum was printed in the February issue ) 


The Effectiveness of Our Schools in the Teaching of 
the Biological Sciences’ 


GLEN W. BLAYDES 


Department of Botany 
The Ohio State University 


Hil’ BIOLOGICAL sciences bear a tremen- 

dous responsibility in’ solving numerous 
crises which human society is now facing. 
biclogical education we must contrive 
more adequate training for our people in or- 
der to solve many of these impending prob- 
lems. 

Of all the land areas in the world only about 
per cent of 4.000,000,000 acres are suit- 
able for food and fiber production. There 
are about 2.000.000.0000 human beings living 
in the world today. They must get their foods 
and fibers from this area. This means that 
there are available to each person only two 
acres, or about twelve average city lots upon 
which his foods and fibers may be produced. 
In Ohio’. records for the average annual yields 
of the cereal crops extend over a period of 
1 Contribut‘on from the Department of Botany, The Ohio 

State University, paper No. 507, and from the Whitman 


Laboratory of Experimental Zoology, The University of 
Chicavo 


? E’senhower, Milton Two acre: for your Vfe. Collier's 
119 (19): 8O 1947. Variation in such estimates occur 
from about to each person, as given by Pearl 


Raymond. War and Overpopulation. Current Hist. 43 
589-594. 1936, to about | acre by Pearson, Frank A. and 
Paarlbere, Don. Starvation Truths, Half-Truths, Untruths 
N. Y¥. State College of Agriculture, Cornell University, 
Ithaca, N. ¥ 1946 
3 R. M. Salter, R. D. Lewis, and J. A. Slipher. Our Heri 
tage the Soil. Bulletin 175, Agricultural Extension Serv- 
ice, The Ohio State University 
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L. V. DOMM 


Whitman Laboratory of Experimental 
Uoology, The University of Chicago 


almost a century. The average annual yields 
of these crops today are about what they were 
100 years ago. During this period improve- 
ments have been made in crop plant varieties, 
inethods of tillage, use of fertilizer, crop rota- 
tions. and the invention of agricultural ma- 
chines, which should have increased yields. 
according to conservative estimates. from 40 
to 60 per cent. These advances, as great as 
they may be, have not been more than suffi- 
cient to maintain the yields of a century ago. 
The destructive forces of accelerated erosion 
and depletion of soil minerals and humus con- 
tent are equaling the advances that man has 
made. These destructive forces are winning 
slowly. but with a dreadful certainty. Not 
only are your two acres and mine, producing 
less and less, but with an increase in popula- 
tion we must divide some of our food with 
others. These facts are well known, yet when 
a study was made in 1942 of the biology 
courses in the secondary schools of the United 
States’, only 11 per cent indicated that some 
emphasis was placed upon the subject of con- 
servation! Many of the more important facts 
and principles of biology have direct applica- 
tion to the problems of conservation. In fact 
our only hope that the yields of food may be 


57 


3 
| 
| 


maintained and increased are dependent upon 
the spread of these facts and principles and 
their applications to the soil and the organ- 
isms growing on it. 


N THE SAME survey only 13 out of 1,086 
replies claimed some attention given to the 
process of photosynthesis. This process is 
surely one of the most fundamental in all 
biology. It is a process occurring in green 
plants by which light energy is converted into 
chemical or stored energy. Sugars are made 
and contains this energy. This energy runs 
the biological world and most of the industries 
of man. Also, sugars become the chief “build- 
ing blocks” from which all other foods and 
_ biological substances are made. In addition 
to the sugar made by this process. oxygen is 
released. This is the fundamental source of 
oxygen which maintains a fairly constant con- 
centration in the atmosphere about us. It is 
being steadily used by most organisms in the 
process of respiration. An average high school 
boy or girl, with a few potted green plants. 
and a balanced aquarium can demonstrate 
effectively the process of photosynthesis. By 
a few careful observations is is readily deter- 
mined that the environment of the plant is 
important in the process—that light. carbon 
dioxide and water are necessary. any one of 
which may limit the process—that the process 
does not occur in non-green tissues and hence 
the importance of the green pigment chloro- 
phyll. Here we have all the elements of a good 
experiment concerning a biological process. 
factors of the environment, conditions within 
the organism, sugar that is made and the oxy- 
gen released in the reaction. With a mini- 
mum of directions from the instructor, the 
student is able through his own observations 
to discover the fundamentals of this important 
biological process. He does not have to get 
his answers from the teacher. or a texthook— 
he discovers them himself! When confronted 
with the question of why grass is not growing 
in a densely shaded area under a tree just 
outside the laboratory window he is not long 
in coming up with the answer—that any plant 
starting to grow there dies of starvation since 


4 Riddle, Oscar, Fitzpatrick, F. L., Glass, H. B., Gruen- 
berg, B. C., Miller, D. F. and Sinnott, E. W. The Teach- 
ing of Biology in Secondary Schools of the Un‘ted States 
The Committee on the Teaching of Biology of the Union 
of American Biological Societies. 1942. 
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it cannot make sugar in the dense shade. We 
have here. a demonstration of the scientific 
method of approach and a cause and effect 
type of explanation. The teacher then looks 
up at the electric lights in the laboratory, he 
moves over to the light switch, snaps it off 
and on again. He asks the student of photo- 
synthesis to trace the origin of the electric 
energy observed in the electric light. Soon, 
he is able to trace it to the dynamo, steam 
turns the dynamo and the energy of steam 
comes from the burning coal under the boilers 
the coal is plant material which lived some 
300,000,000 years ago, storing energy from 
sunlight in the process of photosynthesis 
energy which we can command today by turn- 
ing a switch! About 89 per cent of the biology 
teachers in high school are missing an oppor- 
tunity to teach more effectively when they fail 
to include photosynthesis in their biology 
courses. 


NOTHER relatively unpopular subject and 
one of a controversial nature, which was 
studied in the survey of biology courses’ of 
some five years ago, is that of evolution. This 
principle permeates the whole of biological 
sciences. For the well trained biologist it is 
fundamental, it is inescapable! Yet less than 
90 per cent of the high schools of the United 
States include this subject in their biology 
teaching. If anything, it is an educational 
liberator—-a_ liberator from dogma passed 
down from the dark ages, by those with abso- 
lute iznorance of this biological phenomenon, 
and forced through fear upon more than 50 
per cent of our high school population. About 
90 per cent of those in high school will never 
have a chance at another point of view. A 
good observer does not have to look far until 
he finds cases of heritable changes taking 
place in plants and animals including man. 
All that is meant by evolution is that herit- 
able changes may occur. Mutations. hybridi- 
zation and hybrid segregations are the bases 
by which all of our domesticated plant and 
animal varieties have made their appearance. 
Consider all of the varieties of wheat. pota- 
toes, corn, tomatoes. dahlia, gladiolus. iris, 
apples, peaches, cherries, swine. cattle. dogs. 
cats. chickens, rabbits, ete., and you have an 
astounding array of evolutionary evidence 


5 Riddle et al, 1942 Continued on Payjye 82 
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Mathematics—Grades One to Twelve 


RALEIGH SCHORLING 


School of Education, 
University of Michigan 


HERE is nothing wrong with the teaching 

of mathematics in grades 1 to 12 that a 
gifted teacher in every classroom could not 
correct. How to get a competent and zealous 
teacher in every classroom is, and always has 
been, the nation’s number one educational 
problem. 

The ceiling as regards what teachers can 
achieve under present conditions is low. But 
we must do what we can. To that end, it is 
important that we see clearly our main prob- 
lem. The recent report’ of the Cooperative 
Committee on the Teaching of Science and 
Mathematics lists a considerable number of 
limitations or weaknesses in our teaching of 
mathematics in grades 1 to 12. All of them. 
it seems, can be classified under three major 
problems: 


(1) the meaningful teaching of symbols. 
concepts, and principles, 

(2) the identification of the specific mathe- 
matics that needs to be included in 
general education, and 

(3) the proper culture of youth who have 
special talent in mathematics. 


1. AN EMPHASIS ON MEANINGS 

FUNDAMENTAL weakness in the teaching 

of arithmetic is that many pupils do not 
understand what they are doing. This is often 
true even when they understand the mechanics 
of the solution and get the right answers. Then 
too, pupils turn in fantastic answers without 
even realizing that their contents are absurd. 
There isn’t sufficient emphasis on meanings. 
Pupils may be required to memorize tables 
involving pints, quarts, and gallons. or inches, 
feet. and yards, without meaningful or suffi- 
cient experience with the actual objects used 
in measuring. The tendency to force symbol- 
ism and drill upon children too early is very 
pronounced. The pedagogical principle that 


1. Manpower for Research, Volume Four of Science and Pub- 
lic Policy. 
A Report to the President, by the President's Scientific 
Research Board. Washington: Government Printing Office 
1947. 
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understanding of words, symbols, and prin- 
ciples stems from experience should be applied 
in the teaching of most of the concepts com- 
monly included in arithmetic courses. 

In formal instruction we often put the cart 
before the horse. Here is a common routine: 
(a) A school system administers a standard- 
ized arithmetic test. (b) It discovers that the 
control of the fundamentals in arithmetic is 
shockingly low. (c¢) It goes into an all-out 
program of drill workbooks. In all probabil- 
ity the pupils have had plenty of drill of the 
wrong kind and are now given larger doses of 
a medicine that heretofore has not taken effect. 


Il. MATHEMATICS IN GENERAL 
EDUCATION 


N RECENT years, universities and colleges 
have given a good deal of attention to gen- 
eral education. The high school, since the 
turn of the century, has had the dual re- 
sponsibility of providing (a) rigorous train- 
ing for leadership in science. mathematics. 
and other learned fields, and (b) good gen- 
eral education for better living and for use 
in the common affairs of life. It may be that 
the college people are not talking about the 
same thing as the high school people when 
they discuss general mathematics. It may be 
that we need two definitions for general edu- 
cation—one as an essential for citizenship, and 
the other appropriate for the well-educated 
person. Be that as it may, we will not get any- 
where in our high school program of general 
education until somebody defines what it is in 
a way that is commonly acceptable. Here it is 
gratifying to know that a first step has been 
taken in the Second Report of the Commis- 
sion on Post-War Plans of the National Coun- 
cil of Teachers of Mathematics.” The report 
identifies 29 specific concepts and principles 
in mathematics that are considered essential 
in the education of all citizens. 
itl. THE CULTURE OF TALENT 
A SOUND educational program for youths 
with special talent in mathematics would 
no doubt be equally desirable for students 
gifted in other fields, such as art, music. in- 


2. “The Second Report of the Commission on Post-War 
Plans,” The Mathematics Teacher, May, 1944, pp. 226-32. 
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vention, statesmanship, and creative writing. 
Under the present conditions in our schools, 
it is highly probable that many youngsters 
with special talents are lost, or at any rate 
that they do not develop as well as they should. 
We cannot be confident that the typical teach- 
er of the early grades with little or no train- 
ing in mathematics and science can spot a 
youngster with talent in these areas or that 
she would be able to design appropriate ex- 
periences that would fan the spark of genius. 
Then, too, many of the senior high school 
courses do not now provide sufficient chal- 
lenge and certainly not enough practice in the 
scientific method for talented youth. 

A good program for gifted youth. whether 
it be in mathematics, art. or any other field. 
would seem to involve (1) early identifica- 
tion. (2) reliable guidance, and (3) an ap- 
propriate curriculum for the individual  stu- 
dent. 


1. Early Identification 
HERE is good reason to believe that the be- 
ginning of the ninth school year is the time 
for differentiation of courses and classification 
of students. The future scientist is almost 
certain, by that time, to want more organiza- 
tion, more rigor, and more continuity. than 
can be or should be provided in the general 
courses. In the ninth grade we should operate 
a double track—at least in mathematics. 

In sectioning students, schools should aban- 
don the undesirable practice of attempting to 
get homogeneous groups by classifying pupils 
on the basis of intelligence tests alone. for that 
inevitably the general 
mathematics courses. Other things that should 
be taken into account are reading. computa- 
tion, and general achievement in the earlier 
grades. Then too, some schools seem to find 
it helpful to use algebra aptitude tests.” The 


policy stigmatizes 


best single criterion obviously, for selecting 
a pupil for the algebra class, is the desire and 
the abilit to do algebra of a high order of ex- 
cellence. 


2. Reliable Guidance 
IGH SCHOOL teachers in general do not 
provide their students with reliable infor- 
mation about the science and mathematics 
needed on jobs and in professional careers, 
for two reasons: (a) the teachers lack knowl- 
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edge of the applications of science and mathe- 
matics made in engineering, agriculture, min- 
ing. medicine, and the like, and (b) they do 
not have the necessary guidance materials. 

The first guidance material geared to a high 
school subject was published in the November, 
1947 issue of the Mathematics Teacher. The 
purpose is to describe for high school pupils 
some of the occupations in which mathematics 
is important. The student learns about the 
amount and kind of mathematics that is used 
and the school level at which it should be 
taken. Reprints should prove very useful to 
guidance personnel, in classifying students at 
the ninth-grade level. Here teachers of mathe- 
matics can find information that they can give 
to pupils and parents in a long time program 
of guidance prior to the ninth grade. 


3. An Appropriate Curriculum 

HE TEACHING profession has not shown 
resourcefulness or utilized 
imagination in the design of curricula ap- 
propriate to the nurture of genius. Presum- 
ably this is a difficult task for the curriculum 
builder in any field. For thirty years. at least, 
pedagogical journals have given much space 
to the problem of adjusting to individual dif- 
ferences. 


great 


In a very real sense a good high 
school has to provide a curriculum for each 
individual child. not 
imply that youth of talent will not move in 
In the small schools they would no 
doubt be in non-homogeneous groups. Never- 


This. of course, does 
classes. 


theless, special provision should be made—if 
not by especially designed courses. at least by 
appropriate assignments, by challenging proj- 
ects, and by bits of research that take the 
pupil out of competition with his less able fel- 
low students. Such glimpses at the achieve- 
ments of creative workers in his field of spe- 
cial interest and at the steep road ahead of 
him will keep him humble and fire his imag- 
ination. Probably the crux of the matter is 
the competent and inspiring teacher with a 
small class. At any rate, the unusual showing 
made by certain small colleges in the develop- 
ment of outstanding scientists needs to be ex- 
plained. 
To what extent especially designed courses 
Continued cn Page 73 
3. Hers hel E. Grime, “Aptitude and Ability in Elementary 


Alvebra,’’ School Science and Mathematics, December, 1947, 
pp. 781-784. 
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Science Teaching Today’ 


K. LARK-HOROVITZ 
Purdue University 


OU HAVE HEARD why a survey of the, 


present'status of Science teaching was neces- 
sary. The number of scientists in the nation 
is small: only around 137,000 can be classi- 
fied as productive scientists. The training of 
these scientists on an advanced level is limited 
to a small fraction of our Colleges and Uni- 
versities; some 50 institutions are responsible 
for 95°, of all the Ph.D’s in this country. 
The present influx of Veterans into our Col- 
leges tends to crowd many into so called 
Name institutions without full use of staft 
and facilities in smaller institutions. The in- 
creasing opportunities in Industrial and Gov- 
ernment research laboratories has taken its 
toll of College and University faculties and 
the increasing student-teacher rates threatens 
everywhere seriously the efficiency of teach- 
ing. particularly of the natural sciences. There- 
fore, the problems of Science teaching pre- 
sented today show that we have to consider 
first all the recruiting and training of teachers 
at all levels. To the estimates mentioned today 
we may add that the President's Commission 
for higher education foresees that between 
1950 and 1960 one million new teachers will 
have to be recruited and trained.** Where 
are the science teachers going to come from 
if only 1°, of our college population is in 
practice teaching. and if only .13°,, are prac- 
tice teaching in science and mathematics? 
Of all the people planning to go to college. 
less than 1°, want to become college and uni 
versity teachers, and all this with ever-increas- 
ing enrollment in the schools and universities, 
and obviously without teachers. there will be 
no adequate preparation of students and no 
scientists to take up the work of the older 
generation, 


UT TO remedy this situation and to bring 
Science to the citizens, we must start early; 
the deep curiosity of the child might be kept 


A Summary of the report of the Cooperative Committee on 
“The Effectiveness of Science Teaching.” 

**“Hicher Education for American Democracy.’ Volume I 
“Establishing the Goals.’ A Report of the President's 


Commission on Higher Education, December, 1947, p. 77. 
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stimulated throughout the course of éducation, 
and for this purpose we have to consider the 
problem from the elementary, through the 
secondary, to the advanced type of education. 

The science curriculm in the schools has 
to be considered as an integrated program 
from the 1-12 grade. Every effort must be 
made to introduce systematically the concepts 
and ideas of Science which the average citizen 
needs to understand. On the other hand, it is 
essential to select and identify at an early 
age the specially gifted, and use all guidance 
and selection techniques to ascertain that these 
students will have the full opportunity io de- 
velop their talents while they are still in the 
schools. 

The most difficult part of the science pro- 
grams in the schools is usually the integratior 
with mathematical concepts. These mathemat- 
ical concepts introduced in the elementary 
schools in the form of arithmetic and elemen- 
tary geometry are usually divorced from ap- 
lications in the work actually being dene at 
the same time in the sciences. But it is 
essential that we provide a background in 
the elementary techniques of mathematics 
both for the student. who will go on to college, 
as well as for the citizen who will receive the 
last formal education in high school. For this 
purpose, the double track method is recom- 
mended which means courses in general math- 
ematics, which should prepare the citizen with 
a better understanding of quantitative form- 
ulations, and on the other hand the elements 
of algebra and geometry have to be taught 
to prepare the students for college. 


NFORTUNATELY. science is still not a 

general prerequisite for college entrance 
and it is possible for a student to go through 
high school and college and remain scientifi- 
cally illiterate, at least in so far as the physi- 
cal sciences are concerned. This is true in 
spite of the fact that a great many of the ap- 
lications of science and their implications are 
now discussed widely and effectively by the 
public press, but in academic education, up- 
to-date information which the student de- 
mands is usually lacking because we do not 
have enough source material from which the 
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teacher can draw with full understanding of 
the scientific and cultural backgrounds. 

This becomes painfully clear in the physical 
sciences. It is shocking to hear that in this 
age of atomic energy, only about 7 per cent 
of our total high school population are ex- 
posed to physics or chemistry. It is still more 
shocking to realize that a student can go 
through college. and even become a teacher of 
science, with not more than possibly one 
science course in the field in which he wants 
to specialize, and hardly any understanding 
of the physical basis of science. 

The physical sciences present a unique 
problem to the teacher because they require 
that there is a constant check of theoretical 
and speculative predictions by experiment 
and that the planned experiment must be 
described by a proper translation into sym- 
bolic language, 

Interest in the physical sciences suffers a 
great deal because their relation to the neigh- 
boring sciences, such as biology. astronomy. 
and geology is not enough emphasized, either 
on the high school or at the college level. 
As a consequence, the students coming to the 
colleges are prejudiced against the physical 
sciences and, as has been pointed out. the 
duty of the scientist himself is to see to it 
that the importance of the physical sciences as 
the basis for medicine, biology, and agricul- 
ture, as well as the basis for engineering de- 
velopment are stressed in such a way that 
practical applications become evident. 


UT PHYSICS is also natural philosophy. 

and this philosophical aspect, the develop- 
ment of ideas and concepts through science, 
has to be emphasized not only to avoid the 
training of only scientific technicians, the 
broad aspects of the sciences and their inter- 
relation are of particular importance. 

The tremendous responsibility of the biolo- 
gists becomes clear. because for the great 
majority of our school population, a course 
in biology is the only contact with science. 
Therefore, “the tactics and strategy of sci- 
ence.” to use Contant’s phraseology, must be 
brought to the attention of the large number 
of students in the biological sciences. 

The social implications of the biological 
sciences have been stressed by pointing out 
the necessity of understanding that one of the 
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most important bio-chemical reactions known 
in nature, is the action of light on the plants 
or photosynthesis which is the basis of our 
energy sources The understanding of human 
physiology, gentics, and sex education are all 
responsibilities of the biologists. It is shock- 
ing to learn that not all of our schools pre- 
pared to teach this subject teach» evolution, 
that only some of the teachers have a sound 
knowledge of the subject and are prepared to 
teach it. 


|* VEIW OF ALL the facts which we have 
gathered, the Committee made recommen- 
dations to increase the effectiveness of science 
teaching, as follows: We must act at once to 
alleviate the present crisis in Science teaching: 

(1) Steps must be taken to provide im- 
proved working conditions in a high per- 
centage of our school systems, otherwise. it 
will be impossible to attract and keep an 
adequate number of science teachers at all 
levels of science instruction. 

It is necessary that every effort be made by 
the Communities, the States, and the Federal 
Government to adjust teacher's salaries to 
present economic conditions. Legislation re- 
lating to financial support of vocational and 
technical education must be amended and 
future legislation be formulated to include 
provisions for the teaching of the basic sci- 
ences and mathematics. 

(2) Every national scientific organization 
should make a special effort to make the 
public aware of the facts regarding teacher 
shortages. 

(3) Institutions engaged in the education 
of teachers for elementary and secondary 
schools should provide stronger programs. 
They need to: 

a. Design a curriculum that is appro- 
priate for such teachers. 

b. Provide training in broad areas 
rather than specialization in one 
field. 

(4) Higher institutions, as well as public 
school systems, should provide strong in- 
service programs for teachers. It is as badly 
needed in the typical college and university 
as in the senior high school. 

(5) Local, State, and Federal full subsis- 
tence scholarships should be established for 

Continued on Page 90 
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Professional Standards 


HE NSTA Platform for Action has focussed 
a spotlight on a number of essential prob- 
lems in science teaching. Through articles, 
conferences, discussions and studies, attention 
has been drawn to these problems and to pos- 
sible solutions. While unanimity of opinion 
can be rarely obtained, areas of agreement 
can be ever widened. It is important that 
science teachers everywhere and at all levels 
know about these areas of agreement and 
their extent and have an opportunity to re- 
act to them. 

As an example, let us consider the matter 
of Science Rooms—their physical arrange- 
ments and facilities. What should they be like. 
if good science teaching is to be carried on 
in them? Who decides how many science 
rooms there shall be in a new school build- 
ing? What facilities shall be made available? 
To what extent and how shall we provide for 
demonstration teaching, for individualized 
laboratory work, for storage of equipment, for 
pupil projects, for science clubs, etc.? What 
Standards are there, other than those of the 
Budget, the Architect, the Fire Department 
and the administrative convenience of lay 
Boards of Education and non-science trained 
school administrators? 


AS NOT THE time arrived when science 
teachers can speak clearly and emphati- 
cally on this subject? What we propose. then, 
is that NSTA, together with other professional 
organizations of science teachers, offer a set 
of Guiding Principles with respect to Science 
Rooms. Let us start with the secondary 
schools, where the problem is critical. Let 
us put down in writing what we believe. After 
widespread discussion, let us modify and re- 
fine that statement, adding further implemen- 
tation, if necessary. Then let us publish and 
spread widely the best thought on the prob- 
lem. We are confident that architects, school 
superintendents and educators generally, will 
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welcome these Guiding Principles and the 
Standards that grow out of them. The science 
teacher will gain new assurance and support 
in his efforts to do good science teaching. 
The “Standards” will provide an anchor and a 
frame of reference. We will not, as has hap- 
pened so often in the past, lose by default. 

May we urge our membership to read the 
proposed “Standard” on Science Rooms (See 
page .. in this issue) and to give us their 
reactions. After committee conferences and 
discussion, a revision can be again presented. 
When reasonably satisfactory, the “Standard” 
can be given wide publicity. If this procedure 
proves useful, we can consider similar 
“Standards” with respect to other planks in 
our Platform for Action. 


YOU CAN HELP THE PACKET SERVICE 

OTH SCIENCE teachers and Industry are 

enthusiastic about the NSTA Packets of 
Science Information for Teachers. Nearly 
fifty pieces of commercial literature have been 
carcfuliy evaluated and distributed to our 
membership. Additional Packets are in pro- 
cess of preparation. 

However. Industry will not continue to 
supply this expensive service to science teach- 
ers indefinitely, unless science teachers indi- 
cate that they find the service useful. Hence 
it is essential that you and your pupils write 
to the companies. Tell them why you like 
their materials, or why you do not. Tell them 
how you are using the materials, or why you 
can not. Tell them about your teaching needs 
and the kind of literature you would be glad 
to use if it could be made available. 

Even a penny post card reaction will be 
welcome. If you have the time, write us. too. 
Our Director of Membership Service will be 
glad “to carry the ball” for you. 

But, write you should—if our fine Packet 
Service is to continue to grow and to improve 
its contributions to good science teaching. 
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Simplicity in Demonstrating Physics 


(Concluded from February issue) 

ERE IS A simple experiment on circular 

motion and centripetal force. You see here 
a 35-gram rubber ball tied to a string about 
one meter long. The string passes through 
a short glass tube and its other end is attached 
to a 1000-gram weight. If I lift the tube, the 
ball rises because it is not nearly heavy enough 
to raise the 1000-gram weight which remains 
on the table. But if | swing the ball in a 
circle, you see that I can make it lift the 
weight (Figure 1.) The ball is evidently 
being pulled toward the center of its orbit 
‘by a force of 1000-grams, almost 30. times 
its own weight! We call this force acting on 
the ball the centripetal force, in this case, LOOU 
grams. There is an equal and opposite force 
acting on the weight, the centrifugal force. 
If the rubber ball swings in a large circle. 
you see that it does not have to revolve as 
many times per minute as when the ball 
swings in a small circle. By actual test against 
stop watch timing, it is possible to demon- 
strate the laws of centripetal force quantita- 
tively. The product of the radius of revolu- 
tion and the square of the number of r.p.m. 
is constant for a given weight acting to ac- 
celerate the ball toward the center. It is im- 
pressive to consider that the ball. in this case. 
is being accelerated toward the center of its 
orbit at about 30 times the acceleration of 
gravity, or at more than 900 feet per second 
per second! 


Fig. 1. A swinging ball lifts a weight and 
thereby demonstrates centripetal force. 
Credit: The Science Counselor. 


64 


RICHARD M. SUTTON 


Chairman, Department of Physics 
Have;ford College 
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Fig. 2. Fin dthe missing kilogram of force in this set-up when 
the weicht is hung from the pulley. 
Credit: The American Physics Teacher. 


Moral: “Make the experiment at least as 
simple as the concept to be illustrated.” Here 
everything is in sight. Various aspects of the 
forces involved are clearly evident in simple 
and striking fashion. The weight at the cen- 
ter and the radius of revolution of the ball 
may both be varied and the laws of circular 
motion explored. 


IR ISAAC NEWTON came to the conclu- 
sion that the earth must be flattened at its 
poles because of its rotation, and he even cal 
culated the ratio of polar to equatorial 
diameters. Here is a large rubber ball with 
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a map of the earth painted on it. I can ro- 
tate it by means of this small motor held in 
my hand. As its speed of revolution in- 
creases, you see it begin to flatten at the 
poles and bulge at the equator. At high speed, 
the deformation is very pronounced. Our 
own earth may be in pretty bad shape these 
days, but nothing like this ball. If we had 
sunrise every 114% hours instead of every 24. 
the oblateness of our own earth would be 
much greater and objects at the equator 
would have “no weight.” That is, the whole 
gravitational attraction of the earth would 
be needed just to keep objects moving in their 
circular paths of about 4,000 miles radius, 
once every hour-and-a-half, and there would 
be “nothing left over” to make bodies have 
weight. 

Moral: “Show experiments that point up 
principles in exaggerated form.” Follow the 
laws of physics out to extremes. 


ERE IS A mechanical puzzler consisting of 

two simple dial spring balances. The upper 
balance supports the lower balance and the 
wooden frame. Both balances read zero, but 
if | hang a kilogram weight on the lower, 
both balances read 1000 grams (Fig. 2). If. 
however, | hang the weight from this pulley 
on the lower balance, so that the supporting 
cord is attached to the bottom of the light 
wooden frame, then what will each balance 
read? Will they both be the same as before. 
or will either one be different? A_ class 
usually concludes that the upper one will read 
the same, but there is no agreement on the 
probable reading of the lower one; it might 
read the same, half as much, or twice as much. 
Cover up the balance and let the class vote. 
Then show the result. The lower balance 
reads twice what it did before! But how can 
it read 2 kilograms when the upper one reads 
only 1 kilogram? Look for that missing kilo- 
gram of force and you will find it acting up- 
ward at the supporting hook on the frame. 

Moral: “When students have reached intel- 
lectual complacency, stump them with teas- 
ers.” An experiment like this is good to show 
after principles have been well discussed. Few 
students will guess the right answer. 


ET US TURN to three or four experiments 
on vapor pressure. Water vapor in the air 


APRIL, 1948 


has an important bearing on the weather. 
First, let us make a cloud in this large flask. 
The flask contains a little water and the space 
within it is saturated with water vapor. If a 
little smoke from a burning match is ad- 
mitted, it provides ions and other nuclei upon 
which water vapor can condense, but con- 
densation does not occur. However, if the 
whole volume can be suddenly cooled, a fog 
should form. That may be made to happen 
by suddenly reducing the pressure. The air 
expands adiabatically and there is not time 
for exchange of heat to take place. The tem- 
perature falls well below the dewpoint and 
fog particles form in great numbers. This 
expansion may be brought about in several 
ways. A vacuum pump is the most certain 
and easiest. Cloud after cloud may be formed 
by raising and lowering the pressure. Each 
time air is admitted at atmospheric pressure, 
the cloud suddenly disappears, but reappears 
whenever the pump reduces the pressure 
again. The demonstrator can bring about the 
same effect by sucking air from the flask 
with his lungs. Finally, if a little aleohol or 
ether is poured in and the flask quickly stop- 
pered and allowed to come to thermal equilib- 
rium again, a cloud is formed the instant the 
stopper is removed. This method cannot be 
repeated as thé earlier two can because it de- 
pends upon raising the pressure within the 
flask by the partial pressure of alcohol or 

Continued on Page 84 


Fig. 3. A vapor pressure fountain produced by boil- 
ing ether. 
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(Gay-Lussac’s Law and the Absolute Zero 


HE RELATION of the absolute pressure of 
a gas to its absolute temperature is here 
considered as Gay Lussac’s Law. The appara- 
tus consists, mainly, of a 1000 cc. flask and 
a closed manometer. The closed manometer 
is made from a glass tube 19 inches long with 
a 4 mm. interior bore. The closed arm is 13 
inches long and the open arm 6 inches. A 
%g gallon fruit can may be used in place of 
the battery jar. 

The jar is partly filled with the coldest 
water obtainable from the cold water tap. 
After the flask has been immersed in the cold 
‘water for a time, the air within is at the tem- 
perature of the cold water and under one 
atmosphere of pressure. The pressure in 
pounds per square inch is computed from the 
barometer reading. 

To obtain a second set of readings of tem- 
perature and pressure, the length of the air 
column in the manometer is determined. The 
manometer is then connected to the flask 
while it is still in the cold water. 


Raise the flask above the jar and change 
the water. (Water of about 50 degrees 
higher temperature should be used.) Lower 
the flask into the hot water and again read 
the thermometer and the length of the air 
column in the manometer. 


The change in volume of a gas may be determined by means of 
a manometer connected to a flask warmed with water. 


H. CLYDE KRENERICK 


North Division High School 
Milwaukee, Wisconsin 


From the first and the second readings of 
the manometer, compute the pressure of the 
air at the higher temperature. Obtain the 
ratio of the first and second absolute tem- 
peratures and the ratio of the first and second 
absolute pressures. (Pressure determined by 
a closed manometer is the absolute pressure. ) 
From these two ratios the relation can be 
discovered and expressed as a law. 


\* INTERESTING application of the experi- 

ment is to assume the truth of the law and 
substitute the data obtained from the experi- 
ment in the relation or formula and deter- 
mine the location of the absolute zero on the 
centigrade scale. From the law the following 
formula or equation can be stated: 


Second pressure (absolute ) 
First pressure (absolute 
X + Second centigrade reading 


X + First centigrade reading 

X here stands for the number of degrees 
the absolute zero is below the zero on the 
centigrade scale. 

For detailed students for 
working this experiment and thirty-six other 
experiments that are new in laboratory work. 
write to the author for a copy of Experientiat 
Physics. * 


instructions to 


These instructions are so written 
that the student can be held responsible for 
the entire task without any previous class 
room discussion. 

It is the author’s contention that. whenever 
possible, a law or principle should be dis- 
covered by a student through his own indi- 
vidual demonstration or performance in the 
laboratory. It is an accepted theory of edu- 
cation that the instructive value of a student 
activity is largely in proportion to the amount 
of initiative required on the part of the stu- 
dent. 


N THE December number of The Science 


Teacher, Mr. Hellman takes exception to 
Continued on Page 84 
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The editor of this department will attempt to bring before the readers of this publication the latest articles 
written by science teachers who are making effective use of various forms of audio-visual teaching materials. 
He wi'l aiso endeavor to present a cross-section of educational opinions on audio-visual aids he may gather in 


travelling about North America. 


Audio-Visual Aids 


EDITED BY CHARLES R. CRAKES 


Mr. Harold B. McCreight, the author of 
our current article entitled ‘Audio-Visual 
Aids in Physics,” is particularly interested in 
making more effective use of audio-visual 
teaching materials on the high school level. 
His article can well form a basis for group 
discussion on the more effective utilization 
of projected teaching materials within the 
actual classroom teaching situation. 

His article has been set up in sequential 
order and quite clearly illustrates the four 
steps in good techniques of utilization. namely 


1. Teacher preparation. 
2. Pre-showing discussion period or the 
preparation of the class. 


Audio-Visual Aids in Physics 


HAROLD B. McCREIGHT 
Chaffey Union High School 


Ontario, California 


OLLOWING are a number of questions 
asked by high school physics pupils who 
are undertaking the study of machines: why 
do animals not walk straight up a steep hill; 
which turns over faster, the engine or the rear 
wheels of a car; why does one quickly tire 
by running up stairs; how much horsepower 
do your legs develop; do you save work by 
using an inclined plane; how efficient is a 
steam locomotive; how do you find the me- 
chanical advantage of a lever; what kind of 
machine is a clock; what is gained by the use 
of a large steering wheel on an automobile? 
In answering these and many other questions, 
films may often serve effectively in present- 
ing principles needed for an adequate ex- 
planation. 
The procedure to be followed in consider- 
ing the classroom use of films in teaching a 


3. Showing of the materials under the best 
physical conditions. 
4. Post-showing discussion period. 


Mr. McCreight is now serving as mathe- 
matics and science instructor at the Chaffey 
Union High School, Ontario, California. 
Before this assignment Mr. McCreight has 
had many years of experience as science in- 
structor in the high schools of Visalia, Cali- 
fornia; Ely, Nevada; and Broken Bow, 
Nebraska. He also served as_ laboratory 
technician with the Allison Division of the 
General Motors Corporation. Mr. McCreight 
served for a period of one and one-half years 
as aviation ground instructor for the Navy. 


—C. R. Crakes. 


unit on machines in physics should include 
these steps: selection and pre-view of film by 
the teacher; pre-showing orientation and dis- 
cussion with the class of what is to be studied. 
including the specific objectives to be rea- 
lized; showing the film under the best class- 
room conditions possible; post-showing dis- 
cussion and development of related activities; 
post-showing of films to clarify and review; 
and the evaluation of the film’s use. 


OW THE above procedure is applied may 
be illustrated in the study of the unit on 


The students decide te determine the efficiency of an incline 
plane after seeing it presented in the picture. 
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Students determine the mechanical advantage of a pulley system. 


machines. In beginning the study of the unit 
considerable thought is given as to how to 
introduce the material. After investigation, 
suppose that for several reasons, it is de- 
cided that the sound motion picture, “Simple 
Machines,” is the most appropriate audio- 
visual aid to use. The material is accurate. 
The instructional techniques are used satis- 
factorily. The film content matches the age 
and maturity level of the pupils. The film is 
short enough to be within the attention span 
of the students. The contents of the film 
correlate with the subject matter being 
studied. At this point the film fulfills a par- 
ticular purpose, that of stimulating interest, 
of arousing curiosity, and of introducing a 
new unit. It serves as a worthwhile aid to 
instruction. 

The teacher becomes thoroughly familiar 
with the contents of the film by pre-viewing, 
and by studying the teacher’s handbook. In 
this way the teacher is able to determine def- 
inite objectives for using the film, and is 
able to plan his lessons, accordingly. for cor- 
related projects that will further the study of 
simple machines. 

The pupil’s approach to the study of a film 
can be made much more effective if the 
teacher sets the stage for the showing of the 
film by discussing interesting background 
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material which leads into the film content. 
The day before the film is showed. a number 
of questions are raised, which suggest objec- 
tives for seeing the film. Some of these ques- 
tions are answered in part by the film. At- 
tention is called to certain sequences which 
are shown in the picture. As further prepara- 
tion of the pupils for the film, names of simple 
machines are placed on the blackboard, ex- 
amples of machines used every day are listed. 
more questions are asked than can be an- 
swered, the pupils’ imaginations are stretched, 
they are to anticipate something. Much of 
this introduction causes the pupils to think. 
The purpose of showing the film, that of giv- 
ing an overview of the study of simple ma- 
chines, is made clear to the class. 


HE PREPARATION for the projection of 

the film is made before the class arrives. 
It is shown under the best physical condi- 
tions possible. The film is shown in the 
classroom at regular class time, and as a part 
of the day’s work, not as something special. 
A number of pertinent items are listed on the 
blackboard so that the pupils have something 
definite in mind to look for while seeing the 
film. 

Immediately following the presentation, the 
class reviews and reconsiders the film. This 
is accomplished by discussion, questions and 
answers, finding out what has been learned. 
what they still would like to know. In this 
way the teacher is able to determine the ex- 
tent to which the purposes of showing the 
film have been realized, is able to correst any 


misconceptions which have arisen, and is able 


to determine if another showing of the film 
will be necessary. This discussion also assists 
in directing the pupils’ interests in finding 
answers to their questions through their regu 
lar classroom activities. It is suggested by a 
number of pupils that laboratory experiments: 
be set up in order to study further the laws 
of simple machines, mechanical advantages of 
various types and combinations of these 
simple machines, the efficiency of some com- 
mercial machines, and in order to find practi- 
cal applications of the simple machines. 


PPORTUNITIES for immediate applications 
of the principles developed by the instruc- 
Continued on Page 84 
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Home Made Equipment in Teaching General Science 


LOUIS T. COX 


State Teachers College 
Towson, Maryland 


IRSTHAND experience is the most effective 

learning situation. Yet, how many of us 
have had to learn general science by watch- 
ing someone else do demonstrations, or by 
hearing reports, or by reading from books 
or by some other equally second or third 
hand device? 

Many general science teachers make a genu- 
ine effort to have materials available for the 
children to try for themselves. The responsi- 
bility for this kind of program rapidly be- 
comes too much for the teacher alone, but, 
perhaps much of the checking in and out of 
these materials can be done by student com- 
mittees. 

Another problem is time. There is seldom 
sufficient class time available to allow each 
child to go through the required handling of 
the materials. Of course this needed time can 
be provided to the interested ones through 
the science club or through extra class activi- 
ties. 

However, the real crux of the situation is 
the junior high school child, himself. He is 
a queer animal, as you have no doubt dis- 
covered. Why doesn’t he take advantage of 
the wonderful opportunities you provide? 
That is too long a story to tell fully here. but 
a big part of it is a kind of pride and self 
respect he possesses. He’ sees you do a demon- 
stration or hears you tell about it, and maybe 
would really get a big kick out of trying it, 
to say nothing of all the little tricks of manipu- 
lation and the fuller understanding of prin- 
ciples he would gain. But, he has a great deal 
of reputation at stake. Rather than risk fail- 
ure at the hands of a pile of relatively un- 
familiar equipment, he will often avoid it en- 
tirely or tackle it only as a big joke, or use 
some other defense against this potential 
menace. 

Try devising and using home made equip- 
ment in general science, if you also have run 
into these problems. Some of the advantages 
of this procedure are easily seen: (1) re- 
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sponsibility for the large bulk of individual 
equipment is on the children; (2) most of 
the time needed in constructing or manipu- 
lating can be outside of class, anywhere; 
(3) the child does not have to expose his 
reputation to attack until he has become sure 
of himself and his materials and has built up 
an offense instead of a defense against the 
problems involved. This seems much easier 
for many children to do when they use ma- 
terials as familiar as bottles, modeling clay, 
tin cans, tin shears, hammer, nails, saw, 
cardboard, plaster, glue, ete. 


1. SOUND 


In the study of sound, don’t miss the chance 
to make drinking glass chimes! This whole 
study of sound can be organized so nicely 
around musical instruments and principles— 
and you may have a fine orchestra of home 
made instruments before long. For the un- 
initiated, start with a set of chimes that is 
simple and yet can be used to play all the 
military bugle calls—Taps, Assembly, Reveille, 
etc. For this, you need four drinking glasses, 
a wooden rod or mallet to tap them with, and 
an ear that can recognize Sol, Do. Mi, Sol— 
or a piano to use in tuning them to G, C, E, G. 
Arrange the empty drinking glasses in the 
order of their pitch, the lowest one on the 
left. Fill this low note glass with water so 
it has the lowest pitch possible, (or the lowest 
G note possible, if using the piano). Then, 
pour water into the next glass until its pitch 
is lowered to Do, using the low note as Sol. 
Pour enough water into the next glass to 
sound Mi and the next glass to Sol, one oc- 
tave higher than the low note. The boys and 
girls will build sets of these chimes covering 
many octaves, some including the sharps and 
flats! However, unless they are made with 
corked bottles, the water will evaporate and 
pitches will change. 

A closely related, more sturdy musical in- 
strument is the xylophone. A four note one 
for playing bugle calls is made from lengths 
of broomstick. With a hacksaw, cut a 10” 
length. Use a piano to check the sound of 
this stick when struck with a rod or mallet. 

Continued on Page 95 
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Edited by MARGARET E. PATTERSON 


Secretary, Science Clubs of America 


@ A department devoted to the recognition of the splendid work being done by science club members and their 
sponsors. Material for this department, such as student made projects; demonstrations and posters; outstand- 
ing club programs; state and regional meeting announcements; should be sent to Miss Patterson, Science Clubs 
of America, 1719 N Street, N. W., Washington 6, D. C. 


OBBIES and projects need not be expensive 

to be scientifically sound. This was proved 
by many of the forty winners of the Seventh 
Annual Science Talent Search for the West- 
inghouse Science Scholarships when they met 
in Washington, D. C., for the Science Talent 
Institute February 28 through March 2. 

The eight girls and thirty-two boys who 
unpacked their exhibits for a viewing by the 
judges, fellow winners. and invited guests on 
the night of February 29 had won that privi- 
lege by passing a science aptitude test, by 
submitting their scholastic records, and by 
recommendations from their teachers and 


When she could not afford to buy o micromanipulator, Nancy Jean 
Rowe, 16, of Lincoln High School, Canton, Ohio, made one with parts 
from a local hardware store and carried out experiments in micro- 
dissection and microinjection. Credit: Science Service. 
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Good Science Projects Need Not be Expensive 


MARGARET E. PATTERSON 
Secretary, Science Clubs of America 


principals. They had also written essays about 
the work they were doing in science. 
Learning Methods of Research 

LL OF THE exhibits showed that their 

builders had mastered some of the methods 

of research science. By reading or by experi- 

ence they had learned that research scientists. 

among other things, must: (1) know the lit- 

erature of their subject; (2) understand their 

tools; (3) check their results; (4) keep ree- 

ords; (5) be resourceful; and (6) be adapt- 

able. 

Scientists Know the Literature 


Each of the two recipients of the Westing- 
house Grand Science Scholarships of $2,400 
had spent much more time than money on 
their research projects. Both were fortunate 
in being able to delve extensively into the 
literature of their chosen subjects in a school, 
public, or college library. The time-saving 
factor of finding out what already has been 
done is well illustrated by the advanced work 
the two top winners therefore were able to 
do themselves. 

Barbara Claire Wolff, seventeen. of Forest 
Hills (N. Y.) High School, worked on fruit 
flies. These can be obtained by anyone from 
the nearest rotting banana. But Miss Wolff's 
work was not routine. From the literature she 
had learned that it is possible to produce 
phenocopies—changes in body structure or 
color by immediate influence of the environ- 
ment of the larvae—and she set about trying 
to produce some. 

Barbara’s equipment consisted of a micro- 
scope, a few pieces of glassware, a chemical 
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solution and a 100-watt lamp—all available in 
her school. She kept the fruit-fly larvae in a 
dye, cyanin, for twenty-four hours, then ex- 
posed them for twenty or thirty minutes to 
the rays of the lamp at a distance of nine 
inches. When they developed into adults she 
found two of the flies had shortened, hump- 
backed bodies, and about one-half of them 
had marked color changes. Her work in this 
field is only in its beginning stages but she 
plans to continue the study of phenocopies as 
she develops her career in genetics. 


wpe TOP award for boys went to fifteen year 
old Andrew Steven Kende* of Evanston 
(Ill) Township High School. He came to this 
country at the age of eight from Hungary and 
has been seriously interested in chemistry for 
a number of years. He is finishing high school 
in three years so that he can go on with more 
advanced training in his chosen field—or- 
ganic chemistry. 

Andrew's project, shown in Washington, 
developed from his extensive knowledge of 
his favorite field. He had started experiments 
with the new organic silicon polymers, sili- 
cones, and was struck by the fact that the best 
reagents for making these new products are 
dangerous to use because they are dissolved 
in ether, forming explosive mixtures in air. 
Since ether acts merely as a solvent in these 
reactions he began a search of the literature 

find some less volatile liquid to be used 
as a substitute. His reading assured him that 
apparently no one else had thought of this 
safety measure, so he deserted the silicones to 
make a series of experiments on organic sol- 
vents for the reagents whose volatility and 
flash-points would be more on the side of fire- 
safety. He succeeded in finding that three of 
the four liquids he tested could be substituted 
for ether as solvents. The liquids are dibutyl 
ether, anisole, and diphenyl ether. This infor- 
mation is of considerable importance to the 
industries using Grignard processes for the 
synthesis of organic compounds. 

Nancy Jean Rowe, sixteen, of Lincoln High 
School, Canton, Ohio, was already familiar 
with microscopic’ techniques since she had 
access to a school microscope but she wanted 


to try some microdissection—performing 
*Essay appears in full in Chemistry, March ,1948. 
APRIL, 1948 
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improvements on the method. 


minute surgical operations on a single living 
cell under the microscope; and microinjection 
—squirting ultra-tiny drops of dyes or drugs 
into them. These operations have to be done 
with glass needles, drawn out to points finer 
than human hairs, and held in special mount- 
ings moved by fractions of turns of carefully 
adjusted screws. Commercial micromanipula- 
tors were too expensive for a high school stu- 
dent’s budget, so Nancy built her own from 
an ingenious combination of two ordinary 
machine bolts with different thread pitches. 
obtained from the local hardware store. She 
worked one against the other so that the net 
motion on a full turn would be one-eighth of 
an inch. This is sufficiently slow motion to 
permit the handling and injection: of cells. 
For the actual injection, she attached a hypo- 
dermic syringe to her hollow glass needle with 
a piece of flexible tubing. Miss Rowe plans 
to secure an M. D. degree and do research 
work in bacteriological fields. Like Mr. Poin- 
dexter she learned a lot by building and using 
a piece of apparatus which gave vesulté sim- 
ilar to that given by expensive standard 
equipment in that field. 

Why musical instruments are made as they 
are puzzled Alan Richard LeSchack, sixteen, 
of Stuyvesant High School, New York, so he 
chose an inexpensive project of investigating 
the mathematical reasons for the graceful 
curve at the top of a harp. Since he plans to 

Continued on Page 9! 
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teen, of Ne wBrunswick (N. J.) High School, 
proved that gold can be extracted from sea water and made some 
Credit: Acme. 
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Summer Convention 


National Science Teachers Association, July 3, 4 and 5, 1948 
(Meeting Currently with the 85th Annual Meeting of the NEA) 


Thousands will travel to Cleveland to par- 
ticipate in the summer meetings of the Na- 
tional Education Association. Classroom 
teachers of science, supervisors, school ad- 
ministrators, and others interested in the 
growing problems of science education are 
invited to participate in the summer conven- 
tion of the National Science Teachers Asso- 
ciation. This Association is a department of 
the National Education Association. 


PROGRAM 
Saturday, July 3 
Room 309, Board of Education Building 
1380 East Sixth Street 
Presiding: Morris Meister, President. 
National Science Teachers Association. 
9:00 A. M. to 12:00 Noon 

1. Business meeting of officers and members 
of the Board of Directors and others inter- 
ested. 

1:00 P. M. to 4:00 P. M. 

2. Business meeting of officers and members 
of the Board of Directors and others inter- 
ested. 

4:00 P. M. to 5:00 P. M. 

3. A conducted tour of and presentation of 
the activities of Radio Station WBOE. 
(For officers and members of the Board 
of Directors and others interested.) In 
charge of: Edwin F. Helman. Directing 
Supervisor of Radio Station WBOE. 

7:00 P. M. to 10:00 P. M. 

4. Business meeting of officers and members 

of the Board of Directors and others inter- 


ested. Sunday, July 4 


In charge of: Paul R. Young. Super- 
visor of School Gardens, Cleveland. 

A conducted tour by automobile, for the 
officers and those in attendance at the Board 
of Directors’ meeting will include visits to 
School Gardens, Trailside Museums in the 
Metropolitan Parks, and a picnic lunch at 
the lodge of the Cleveland Natural Science 
Club. Transportation will be provided by 
Cleveland members of the group. 
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The tour will start at 9:00 A. M. from the 
Mall side of the Board of Education Build- 
ing. Reservations for transportation and for 
lunch, will be taken at the Saturday sessions. 


It is planned to return to the downtown area 
not later than 5:30 P. M. 


Monday, July 5 
Board of Education Building 


(Room to be announced) 
1380 East Sixth Street 


General Program open to all classroom 
teachers, supervisors, school administrators, 
and others interested in science education. 

9:00 A. M. to 12:00 Noon 
Presiding: Arthur O. Baker, Direct- 
ing Supervisor of Science, Board of 
Education, Cleveland. 

1. Welcome to Cleveland (10 minutes). Mark 
C. Schinnerer, Superintendent of Schools, 
Board of Education, Cleveland. 

2. Outlook in Science Education (20 min- 
utes). Morris Meister, President of the 
National Science Teachers Association, 
Bronx High School of Science, New York 
City. 

3. The Work Week of the Science Teacher. 
Earl R. Glenn, Past President of the Na- 
tional Association for Research in Science 
Teaching, New Jersey State Teachers Col- 
lege. (15 minutes); and Harold FE. Wise. 
Professor of Education, University of 
Nebraska, (15 minutes). 

(A panel discussion will be presented on 

the research which Earl R. Glenn and 

Harold E. Wise have conducted—30 min- 

utes). 

Panel Participants 

James C. Adell, Bureau of Educational Re- 

search, Board of Education, Cleveland. 

Robert R. Finlay, Instructor of Conserva- 

tion, John Marshall High School. Cleve- 

land. 

Grace C. Maddux, Assistant Supervisor of 

Science, Board of Education, Cleveland. 

Gjertrud Smith, Supervisor of Science and 
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Mathematics, Board of Education, Los 
Angeles. 

Intermission 
Presiding: Anna E. Burgess, Directing 
Principal, Board of Education, Cleve- 


land. 


4. A Visual Record of Elementary Science 
Teaching in the Greater Cleveland Area. 


a. Teaching Physical Science at the Fle- 
mentary Level (10 minutes). Viola 
Neuman, Principal, Curriculum Center 
for Elementary Science, Miles Standish 
School, Cleveland. 

b. Out-of-doors Science Education in the 
Cleveland Heights Elementary Schools 
(15 minutes). Verna Lewis, Third 
Grade Teacher, Cleveland Heights. 

c. Using the Natural History Museum for 
Teaching Elementary Science (10 min- 
utes). Elsie Michel, Museum Teacher. 
Cleveland Museum of Natural History. 

d. Making Children’s First-Hand Experi- 
ences Serve Science Understandings 
(10 minutes). Marian P. Schutler, Spe- 
cial Teacher Assigned to the Flementary 
Science Curriculum, Lakewood Public 
Schools. 

e. Making Elementary Science Rooms In- 
teresting (10 minutes). Mildred Cham- 
berlain, Elementary Science Teacher. 
Kentucky School, Cleveland. 

1:00 P. M. to 4:00 P. M 
Presiding: James C. Adell, Chief, 
Bureau of Educational Research, 

Board of Education, Cleveland. 


1. Science Teaching in the State of New York. 


Paul Brandwein, Forest Hills High School. 
New York City (15 minutes). (A report 
and a panel discussion will be presented 
pertaining to the research conducted by a 
Committee of the NSTA: Donald Kumro, 
Carleton Moose, Theodore Shull. Zacha- 
riah Subarsky and Paul Brandwein, Chair- 
man—30 minutes). 

Panel Participants 
James W. Gebhart, Instructor of Science, 
Shore High School, Euclid, Ohio. 
Elbert C. Weaver, Phillips Exeter Acad- 
emy. Massachusetts. 
Hanor A. Webb, Secretary, National Sci- 
ence Teachers Association. 
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Alton Yarian. Vice-President, Cleveland 
Regional Council of Science Teachers. 

2. Science Problems of National Significance 
(30 minutes). W. Edgar Martin, Assistant 
Specialist for Biological Sciences. U. S. 
Office of Education, Washington, D. C. 

Intermission 
Presiding: Grace C. Maddux, Assistant 
Supervisor of Science, Board of Educa- 
tion, Cleveland. 

3. Conservation Education in the Greate- 
Cleveland Area. 

a. Outlook’ on Conservation Education 


Problems (20 minutes). J. Paul Viss-. 


cher, Professor of Biology, Western Re- 
serve University, Cleveland. 

b. Park Protection Clubs (10 minutes). 
Anna E. Burgess, Directing Principal, 
Board of Education, Cleveland. 

c. A Junior High School Conservation 
Museum Project (10 minutes). Charles 
W. Collins, Science Teacher, Myron T. 
Herrick Junior High School. Cleveland. 

d. The Conservation Project at John Mar- 
shall High School (15 minutes). Rob- 
ert Finlay, Conservation Teacher, John 


‘Marshall High School, Cleveland. 


MATHEMATICS 


Continued from Page 60 


for talented youth would be effective, no one 
can say. The education of gifted children in 
separate groups is one of the relatively new 
programs in public educaiton. It could turn 
out that a comprehensive investigation of the 
problem might show that the finest algebra 
and geometry courses of the traditional type 
are not the best mathematics courses that can 
be provided for the future scientist. The fact 
is that the typical first-year algebra course 
does not nurture scientific aptitudes and cer- 
tainly is not realistic as regards problem ma- 
terial, to say nothing of an emphasis on the 
method of science. As long ago as 1902, closer 
correlation of mathematics and science was 
suggested by Eliakim H. Moore, when he 
asked his now famous question: :‘Would it 
be possible to organize the algebra. geometry 


and physics of the secondary school into a_ 


thoroughly coherent four years’ course, com- 


Continued on Page 88 
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Dr. Glenn T. Seaborg of the University of 
California received the 1948 John Ericsson 
Gold Medal at the 60th Anniversary Dinner 
of the American Society of Swedish Engin- 
eers. This medal is awarded to a Swedish 
subject or to an American citizen of Swedish 
descent. He received the award for his work 
as co-discoverer of elements 94, 95, and 96. 

The California Science Teachers 
tion, Northern Section, will have a field trip 
to the beach under the guidance of San Jose 
State College at its May meeting. 

The Southern Section of the above met 
jointly with the Southern California Chemi- 
cal Society with Dr, Glenn Blough of ihe 
U. S. Office of Education as its main speaker. 
Officers elected were Owen T, Gothard. presi- 
dent; Miss Archie MacLean, vice-president: 
and Miss Elizabeth Butcher, secretary-treas- 
urer. 

Dr. Felix Zeller of Austria recently wrote 
asking for information concerning school or- 
ganization and administration in the various 
parts of this country. 

In a recent letter, Mr. F. Daniel, the Malaya 
School’s Science Supervisor, enclosed some 
interesting pictures. The signing of Japanese 
surrender for that part of the world had 
taken place in their building. In addition to 
pictures of their building and of the actual 
signing of the surrender, he wrote the above 
mentioned letter on the table used to sign the 
surrender. 

Dr. R. C. Evans, our first member from 
the British Science Master’s Association. who 
has written several articles for their journal 
about N.S.T.A., is General Secretary of the 
International Union of Crystallography. The 
First General Assembly and_ International 
Congress of the Union will be held at Har- 
vard University, July 26-August 3, 1948. Dr. 
Evans will come to this country for the meet- 
ing. Those desiring to attend should address 
Dr. Evans at the Crystallographic Laboratory. 
Cavendish Laboratory, Cambridge. England. 

In a recent letter, Mr. Robert Molkenbur 
of St. Paul, an N.S.T.A. Area Director, en- 
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Associa- 


This and That 


NORMAN R. D. JONES 


Vice-President and Membership Chairman 


closed a very interesting mimeograph publi- 
cation entitled, “Academy Rumblings.” Mr. 
Molkenbur is chairman of the Minnesota Jun- 
ior Academy of Science. He also gave some 
very interesting data on a follow-up study of 
his former students. 

Dr. Philip G. Johnson of the U. S. Office 
of Education recently spent two days in St. 
Louis. He was enthusiastically received by 
the St. Louis High School Science Teachers. 
On his return, he spoke before the Tennesse 
Science Teacher’s Association, an N.S.T.A. 
affiliate. 

Mr. Russell Meinhold, Rhode Island State 
Director, received a nice promotion in accept- 
ing a position at the Khode Island College of 
Education. 

Judging by words of commendation re- 
ceived. the First Greater St. Louis Science Fair 
was very successful. 

New Affiliations 

Marion U. Greer of Ponea City. and Mrs. 
Mariam Nelson of Oklahoma City, our Okla- 
homa Directors. were leaders in organizing 
the Oklahoma Science Teachers Association 
recently. Mr. F. A. Swanson of Oklahoma 
City was elected as president for the coming 
year. 

Sister M. Jude of the Convent of Saint 
Thomas The Apostle writes that the Chicago 
Catholic Science Teachers voted affiliation 
with N.S.T.A. at its meeting on March 29th. 
She was selected as the N.S.T.A. consultant 
for the group. 

The San Diego Science Teachers Associa- 


tion, one of our three very active science 
groups in California, voted affiliation with 
N.S.T.A. 


New Directors 


Mr. Robert P. Hollar, High School. Roa- 
noke Rapids, North Carolina. 
Mr. Russell Meinhold, College of Educa- 


tion, Providence, Rhode Island. 


Deceased 


Dr. George Hunter of Claremont College. 
Continued on Page 90 
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Science Rooms for Secondary Schools 
A Standard Proposed by Dr. Morris Meister for Consideration and Adoption by the NSTA 


Point of View 


The products of scientific research during 
the past few decades have altered our ways of 
living. These changes include not only a host 
of technological applications, about which 
every citizen must be intelligent, but also a 
method of solving problems and a scientific 
outlook. The secondary school must achieve 
a two-fold objective through its program of 
science studies. First, it must contribute’ to 
the general education of all pupils. Secondly, 
it must locate and further the development of 
science talented youth. Unless it achieves the 
latter purpose, an important national human 
resource will be wasted. Unless it achieves the 
former objective, the people will not support 
the plans, efforts and recommendations of 
Neither ob- 
jective can be adequately attained in the sec- 
ondary schools without properly designed and 
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equipped science rooms. 

The generally accepted program of science 
teaching in secondary schools is conducted in 
-a group of specialized rooms provided with 
special facilities and equipment. The learn- 
ing outcomes and teaching procedures in sci- 
ence are uniquely dependent upon the avail- 
ability of these facilities. Teachers. laboratory 
assistants and pupils devote a large portion of 
their time and energy in procuring. devising. 
organizing, caring for, repairing and manipu- 
lating a vast array of teaching materials. To 
a large extent, existing practices in science 
teaching. in so far as they include the use of 
this specialized equipment, are the result of 
analysis, research and testing. 

Ten Guiding Principles 
l. In general, a science room is a place where 
the pupil may receive educative experiences 
which give better understandings of those 
generalizations in science that contribute to 
the enrichment of life. 

The emphasis here is on the word experi- 
ences. As here defined, the science room is a 
means to an end rather than an end in itself. 
It is not intended that the pupil in such a room 
shall imitate the research workers, except in 
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the sense that he, too, is gathering evidence 
on the basis of which he will arrive at con- 
clusions. The room must make it possible for 
the teacher to so “set the stage” that ques- 
tions can be put to nature and answers be de- 
rived through observation and reason on the 
part of pupils. 

2. The experiences for which science rooms 
shall provide are justified by, and take their 
origin from, the prescribed program of science 
studies. 

Practice based on this principle will avoid 
teaching which is organized around facilities 
that chance to be available. While the pro- 
gram of science studies tends to change more 
rapidly than building and equipment, it is 
possible to plan rooms and facilities in such a 
way as to make adaptations and change rea- 
sonably possible. The recommended group of 
science presupposes the following 
sequence of science studies in the secondary 
school: 


Ninth 


Tenth grade 


rooms 


grade —General Science 
—Biology or 

Applied Chemistry or 

Applied Physics 

Eleventh grade—-Physies or 

Chemistry or 

Earth Science 

Twelfth grade —Physics or 

Chemistry or 

Earth Science or 

Special Science 
3. A science room or facility must be evalu- 
ated in terms of the educative experiences 
which it makes possible. 

It is probably true that no necessary corre- 
lation exists between the cost of a facility and 
its educative value. Yet it is often also true 
that teachers of ability and experience must 
devote a major portion of their energies to 
overcoming handicaps due to the lack of 
proper facilities. A costly item of equipment 
is justified if its contribution is great over 
a long period of time, and if it releases the 
teacher's energies in the right directions. 


4. A science room must be a place where the 
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experience in problem-solving is possible. 

The effect of this principle is not so much 
a matter of radical change in design and 
equipment as it is in attitude toward the use 
and organization of facilities. The latter must 
provide for individual differences and special 
abilities. It must make possible the explora- 
tion of pupil interests and capacities. It must 
provide factors of enrichment. It must be 
noted that problem solving requires some 
degree of skill in manipulating science ma- 
terials, and instruments of measurement. In 
short, this principle justifies the various lab- 
oratories in which pupils can themselves. carry 
on experiments adapted to their level of ma- 
turity and understanding. 

5. The design of both science classrooms and 
laboratories should provide facilities for effec- 
tive teacher and pupil demonstration. 

The work of many investigators has called 
attention to the value of demonstration teach. 
ing. Demonstrations are essential to many 
types of learning in science. Many labora- 
tory exercises can be more effectively pre- 
sented as teacher or pupil demonstrations. In 
planning science rooms, therefore, consider- 
able attention must be given to this activity. 
The size, position and equipment of the dem- 
onstration table are matters of importance. 
Visibility, illumination, accessories. proper 
display, convenience, time-saving and labor- 
saving devices, and the avoidance of waste 
motion are all factors to be considered. 

6. Certain science rooms should provide facili- 
ties for individual laboratory work. 

Manipulative skills, resourcefulness, and 
facility in problem solving can come best from 
a teaching procedure which enables pupils to 
experience individually. At least three types 
of activities must be possible in a laboratory. 

a. Exercises required of all pupils and re- 
quiring multiple sets of equipment which de- 
velop better understanding and skill in 
manipulation. 

b. Laboratory exercises from which stu- 
dents may select in accordance with special 
needs and interests. 

c. Exercises originating in problems formu- 
lated by pupil or teacher. These problems 
may be original or may be modeled after some 
basic research or discovery. 

7. Setence rooms should provide certain facili- 
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ties for objectification by means other than 
use of concrete materials, 

This guiding principle calls attention to 

such items as the blackboard. bulletin board, 
display fixtures, charts, and especially the 
rapidly developing class of facilities referred 
to as audio-visual instruction. Often these 
facilities can provide experiences as real to 
the pupil as are many of the demonstrations 
and the laboratory exercises. They may sur- 
pass the latter in variety, clarity and_per- 
tinency. Occasionally they may supplant a 
demonstration or laboratory experience in- 
volving hazards or exorbitant cost or a compli- 
cated skill not to be expected at the secondary 
school level. Hence science rooms must. in- 
clude facilities for the operation of such de- 
vices as the motion picture, radio, sound re- 
cording and production, and television. 
8. The planning of science rooms and _ their 
equipment should be a cooperative project in 
which the architect, the engineer. the educa- 
tional supervisor and the science teacher each 
play a proper part. 

The experience and knowledge of each of 
these individuals must not be ignored. Great 
saving in cost and increased efficiency in use 
can result from cooperative planning. Among 
the important questions that such planning 
must answer for each school in advance of 
construction are: 

a. How large shall the science rooms be? 

b. How many pupils shall they accommo- 
date? 

c. How shall the science rooms be grouped? 

d. On what floor shall science rooms be 
located ? 

e. How shall preparation rooms and storage 

rooms serve the needs of science classrooms 
and laboratories ? 
9. In schools designed for 1,500 or more 
puptls, the numbers enrolled in science courses 
and the number of science teachers involved 
are such as to require facilities that can best 
be administered by laboratory assistants. 

Since the teaching load of science teachers 
is usually the same as for teachers of other 
subjects, science teachers must have the serv- 
ice of laboratory assistants. This. in turn, 
presupposes the availability of preparation 
rooms where materials can be effectively or- 

Continued on Pane 87 
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Summary Report of the First Conference of the Advisory 
Council on Industry-Science Teaching Relations 
Hotel Chalfonte, Atlantic City, New Jersey, February 21, 1948 


INTRODUCTORY 

This meeting is an outgrowth of the N.S.T.A. 
Conference held at the Hotel Sherman in Chicago 
on December 28th, 1947. The Conference was at- 
tended by more than three hundred representa- 
tives of industry and. science teaching. ‘The Con- 
ference, after full discussion, passed a resolution 
urging that an Advisory Council on Industry- 
Science Teaching Relations be established for the 
purpese of formulating recommendations with ref- 
erence to various activities, programs and pro- 
cedures in which industry science teachers 
could cooperate more effectively. Acting upon this 
resolution the President of N.S.T.A. with the ad- 
vice of its Executive Committee, appointed a Coun- 
cil as indicated below. The President also issued 
a call for the first meeting of the Council to be 
held at the Hotel Chalfonte in Atlantic City on 
February 21, at the time of the convention there 
of the American Association of School Adminis- 
trators. The following individuals were appointed 
members of the Council. 


1. Mr. Lansing T. Carpenter 
Assistant Director Public Relations 
Rubber Company 
2. Mr. Chapin Collins 
Managing Director 
American Forest Products Industries, Ine. 
3. Dr. Earl Glenn 
Professor of Physics 
Montclair Teachers College, N. J. 
1. Mr. D. B. Hobbs 
Public Relations in Charge 
Educational Activities 
Aluminum Company of America 
5. Dr. James K. Hunt 
Pechnical and Educational Activities 
E. I. DuPont deNemours & Company 
6. Dr. Philip Johnson 
Specialist’ in Science 
Secondary Schools, U. S. Office of Education 
7. Mr. Charles MacLean 
Director of Educational Research 
Byron G. Moon Company 
8. Dr. Morris Meister 
Prin., High School of Science 
Bronx, N. Y. 
9. Mr. R. O. Mertes 
Director of School and College Service 
United Air Lines 
10. Mr. Nathan Neal 
Cleveland Board of Education, Ohio 
ll. Mr. Gilbert O'Connell 
Dept. of Public Relations 
Assistant Director of Educational Service 
General Motors Corporation 
12. Mr. G. Edward Pendray 
Public Relations Counsel 
Pendray & Leibert, N. Y. 
13. Dr. Howard Prentice 
Associate Director 
Corn Industries Research Foundation 
14. Miss Bertha E. Slye 
Director Membership Service 
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NSTA Headquarters 
15. Mr. A. C. Stevens* 
General Electric Company 
16. Mr. Zachariah Subarsky 
High School of Science 
Bronx, N. Y. 
17. Mr. E. C. Weaver 
Chemistry and Physics 
Phillips Academy, Mass, 
18. Dr. Hanor A. Webb 
Professor of Chemistry and Science Education 
Peabody ‘Teachers College, Tenn. 
19. Mr. R. E. Williams 
Director of Educational Service 
Standard Oil Company of N. J. 
20. Dr. Harold Wise 
Department of Physics 
Lincoln Teachers College, Nebr. 
*Acceptance not yet received. 


Il. RESUME OF AGENDA OF ADVISORY 
COUNCIL CONFERENCE ON FEBRUARY 21 
A. Attendance. Sixteen of the twenty Council 
members were present. 
B. A resume was presented of the high lights of 
the Chicago Conference, the detailed minutes of 
which had been circulated to everyone who attend- 
ed the Chicago Conference as well as all N.S.T.A. 
Directors, 
C. The history and present activities of the N.S.T_A. 
were briefly presented 
D. A full report of the N.S.T.A. Committee on 
Projects was distributed and briefly discussed. 
A mimeographed digest of the N.S.T.A.-Wise 
report on specifications for commercial materials 
was distributed and briefly discussed. 
F. A brief report was presented on the N.S.T.A. 
packet service of science information for teachers, 
together with the latest brochure on Packet IV. 
G. General discussions followed based upon the 
following leading questions: 


1. What are the different types of educational 
programs which call for closer copperation between 
industry and science teachers? 

2. What has industry to gain from such coopera- 
tion? 

3. What have science teachers to gain from such 
cooperation? 

1. What are the most important and immediate 
problems to be solved? 

5. How can better organization among represen- 
tatives of industry and better organization among 
science teachers contribute to the solution of these 
problems? 

H. Appointment of sub-committees. In the light 
of the discussion the group was divided into four 
sub-committees. These committees met independ- 
ently at lunch and tormulated a series of recom- 
mendations. 

I. Reports and recommendations of the Sub-com- 
mittees. 

Sub-committee A on Finance (Prentice, Chair- 
man, Hunt, MacLean, Meister, Neal and Slvye.) 
The following recommendations were presented, 
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discussed and unanimously adopted by the Advis- 
ory Council: 
1. That the evaluation and distribution fee for 
items in the packet of science information for 
teachers be increased to a minimum of $100.00 per 
item and that a proper budget be developed for 
the packet service. 
2. That industries be solicited for grants-in-aid by 
the Advisory Council, on Industry-Science Teach 
ing Relations of N.S.T.A.; funds so raised to be 
exclusive of the packet service and to be used for 
the planning and development of educational proj- 
ects of benefit to both industry and science teach- 
ing in the schools of America. ‘ 
3. That a committee of three be appointed by the 
Chairman of the Advisory Council to take immedi- 
ate steps to solicit $1,000.00 with which to initiate 
the plan proposed in Reccomendation 2 above. 
Sub-committee B on Organization and Fanction 
(Johnson, Chairman, Carpenter, Glenn, Mertes, 
O'Connell and Williams.) The following recom- 
mendations were presented, discussed and unant- 
mously adopted: 
1. The Advisory Council as now constituted shall 
be continued for a formative period of three years. 
Its membership shall be extended to ten repre- 
sentatives from industry and ten representatives 
from science teaching. i 
9 The officers elected by the Advisory Committee 
shall continue to serve during this period of three 
vears. Meister was elected chairman and Slye was 
elected secretary, each to hold office during the 
formative three year period. 
3. The present N.S.T.A. policies with reference to 
the development of a consultation service shall be 
continued. 
4. The Council shall meet at least three times a 
year for the purpose of clarifying policies and 
plans. 
Sub-committee C on Programs and Techniques 
(Webb, chairman, Subarsky and Tuttle.) The fol- 
lowing recommendations were presented, discussed 
and unanimously adopted: 
1. Areas of industrial production should be sur- 
veyed as to the following aspects: 
a. Can (or should) these production processes 
be presented to science classes as important in 
formation? 
b. In what form should they be presented, for 
best effect? Forms are booklets, charts, enlarged 
photographs, film strips, motion picture films, 
display of objects, etc. 
c. On what level should the presentation be 
made? Levels are adult (teacher only), senior 
high, junior high, intermediate grade, elemen 
tary grade. 
d. Should take-home 
ents, be designed? 
e. Should the material be distributed only on 
request, or by some other form of addressing? 
f. Should the amount of distribution be planned 
in large quantities for certain types of material, 
and restricted quantities for other types? What 
are the criteria for large distribution? For re- 
stricted distribution? 
Note: Distribution of three and four million 
have been made of certain types of educational 
material. 
Query: If distribution by the millions is imprac- 
ticable because of the cost of an item, might it 
not be advisable to plan the item in less expen- 
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sive form, and attain the larger distribution? 
2. Periodicals now planned for employes circula- 
tion are often worthy of much wider circulation 
among teachers. The hose organs and publicity 
magazines of various inaustries should be surveyed 
to determine whether they would be suitable for 
distribution to science teachers. Slight modifica- 
tions might be advisable in some periodicals. ‘They 
might be free, or at a low subscription price. 
3. Workshops for science teachers. A plan would 
involve the selection of a suitable number (about 
50) of science teachers in a certain area (probably 
200 miles radius) to be invited for a visit of reason- 
able duration (probably three or four days) to the 
laboratories and factories of an important industry, 
All, or a substantial portion, of the teachers’ ex- 
penses should be paid by the industry. The work- 
shop should consist of lectures on scientific 
principles involved, and observation of the pro- 
cesses, ‘The aspects of social values of the products 
should be included. 
1, Speakers from industry at teachers meetings. A 
touring service could be arranged by which techni- 
cal and research men in industry, who have speak- 
ing ability, could address a series of meetings of 
science teachers. 
5. Visits to schools. Arrangements could be made 
for a number of industrial men to visit one or 
more schools where the educational materials pre- 
pared by industry were being used most effectively. 
6. A film on use of material. A film could be pre 
pared entitled “How To Use Industrial Material 
in Science Classes.” It would start with the plan- 
ning of the material by men in conference, the 
writing or other preparation, the publishing or 
assembling, the distribution (in which the N.S.T.A, 
otfice renders service), the receipt of the material 
by a teacher, the assignment of its use, the actual 
use of the material by students, the follow up and 


expanded interests, and similar aspects, all in 
sequence. ‘This film would be shown in teachers 
meetings, summer school classes of teachers-in- 
training, and in other appropriate educational 


gatherings. 

Sub-Committee D> on Evaluation, Distribution 
and Utilization (Hobbs, Chairman, Weaver and 
Batchelder). . The following recommendations wer: 
presented, discussed and unanimously adopted: 
The evaluation procedures shall continue ‘to 
function on the basis as developed by 
N.S.T.A. In selecting members of Evaluation Com- 
mittee preference shall be given to active class 
room teachers. There shall be no industry repre- 
sentatives on the Evaluation Committee. Advice of 
specialists shall be sought when necessary. 

2. An appropriate phrase shall be developed that 
can be imprinted on materials which are in accord 
with the requirements of the Evaluation Com 
mittee. However, the phrase shall not include such 
words as “approve”, “endorse”, or “recommend”. 
For example, “This (booklet) (chart) (motion pic- 
ture) fulfills the evaluation standards of the Na- 
tional Science ‘Teachers Association.” 
5. The method of — distribution developed — by 
shall) be continued. N.S.T.A. shall re- 
lease to school publications and to teacher train- 
ing institutes annotated lists of materials that ful- 
fill the standards of its Evaluation Committee. 
In order to reduce waste requests that come 
from teachers to industry N.SJP.A, shall publish 
Continued on Page 80 
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Important Science Books 


for Your Fall Classes vaxym 


CHEMISTRY FOR OUR TIMES 
By Weaver and Foster 


Life-interest chemistry for high school students, applying principles to problems of 
everyday life. /nterest-topics sequence and ample background material provide strong 
motivation. Recent developments, including industrial research and work on atomic 
energy, are presented. A comprehensive Teacher's Manual is available. 


LABORATORY INTRODUCTION TO 


CHEMISTRY 
By Elbert C. Weaver 


Adapted particularly to the short laboratory periods required in many high schools. 
95 experiments and 51 workbook exercises on fundamental principles, covering a 
wide variety of topics. Organized in progressive sequence. Searching questions follow 
each experiment. 


SPROUTING YOUR WINGS 
By Bruce H. Guild 


Presents the science of aeronautics so simply and clearly that average ninth-graders 
can readily understand it. Explains fundamentals of aerodynamics, meteorology, navi- 
gation, and the airplane engine. and includes material on the social implications of 
aviati Prepared fot the Committee Experi al Units of the North C l 
aviation. Prepared tof the Committee on Experimental Units of the Nort entra 
Association. 


TEACHING AERONAUTICS IN 
HIGH SCHOOLS 


By Civil Aeronautics Administration 


McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street New York 18, N. Y. 
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Dear Member: 

The procedures utilized by the Nominating Com- 
mittee in selecting the nominees whose names ap- 
pear on the ballot were as follows: 


1. Immediately following the appointment of the 
Committee on January 16, 1948, each member 
of the Committee suggested three or more 
names for each of the thirteen offices to be 
filled. In making these suggestions each Com- 
mittee member made use of lists of consultants 
and ef State and Area Directors which have 
appeared in recent issues of The Science 
Teacher. 

2. A preferential ballot was prepared on which 
there appeared under each office all “names 
which had been suggested for this office by 
two or more members of the Nominating Com- 
mittee. This procedure yielded from three to 
six names for each office. 

8. The preferential ballot was checked by each 
member of the Committee and the final slate 
prepared in accordance with majority preter- 
ence. 

The Committee has followed the custom of past 
years of submitting only one nominee for each 
office. However, the possibility .of write-in-vote 
has been provided and the possibility of one person 
serving in two capacities has been eliminated. The 
nominees represent a range of interest in’ science 
education extending from the elementary schools 
through the secondary schools and into the colleges 
and universities. 

If for any reason you did not receive your ballot 
by mail, you can obtain one by writing to Miss 
Bertha E. Slye, 1201 Sixteenth Street, N. W., Wash- 
ineton, D. C. Ballots must be mailed by May 10, 
1942. 


Committee Nominations 


Arthur O. Baker 
Paul Brandwein 

W. Bayard Buckham 
\nna Burgess 
Robert H. Carleton 


THE BALLOT 


on 
Elmer Headlee 
Hugh C. Muldoon 
Elbert C. Weaver 
Harold Wise 
(Chainman) 


Check: 

For President, 1948-49 (Vote for 1) 

Mr. Norman R. D. Jones, Biology Teacher, 
Southwest High School, St. Louis, Mis- 
souri. 

For President Elect, 1948-49 (Vote for 1) 

Mr. Nathan A. Neal. Director Radio Edu- 
cation, Board of Education, Cleveland, 
Ohio. 

Retiring President, 1948-49 (Automatically 
Elected) 

Dr. Morris Meister, Principal. High School 
of Science, New York City. 

For General Vice-President, 1948-49 
for 1) 

Mr. Ralph W. Letler, Physics Department, 
Purdue University, Lafayette, Indiana. 


(Vote 


For Secretary, 1948-49 (Vote for 1) 
Dr. Hanor A. Webb, Professor of Chem- 
istry and Science Education, Peabody 
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College, Nashville, Tennessee. 


For ‘Treasurer, 1948-49 (Vote for 1) 

Mr. Elbert C. Weaver, Instructor in Chem- 
istry, Phillips Academy, Andover, Massa- 
chusetts. 


For Eastern Vice-President, 1948-49 
(Vote for 1) 

Dr. Walter S. Lapp, Chemistry Teacher, 
Philadelphia, Pa. 


For North Central ‘Vice-President, 1948-49 
(Vote tor 1) 


Mr. Emil L. Massey, Supervisor of Sec- 
ondary School Sciences, Detroit, Michi- 
gan. 


For Southern Vice-President, 1948-49 
(Vote for 1) 

Miss Greta Oppe, Chemistry Teacher and 
Head of Science Department, Ball High 
School, Galveston, ‘Texas. 


For Western Vice-President, 1948-49 

Mr. Bayard Buckham, Teacher of Physical 
Science, High School, Oakland, Cali- 
fornia. 


For Directors-at-large, 3 year term 
(Vote for 4) 

Dr. Glenn Blough, Specialist tor Elemen- 
tary Science, U. S. Office of Education, 
Washington, D. C. 

Mr. Robert H. Carleton, Department of 


Physical Sciences, Michigan State Col- 
lege, Lansing, Michigan. 
Mr. Leo J. Fitzpatrick, Brockton High 


School, Brockton, Massachusetts. 
Dr. Dwight E. Sollberger, State Teachers 
College, Indiana, Pennsylvania. 


SUMMARY REPORT 


Continued from Page 78 


an article or series of articles in several school 
magazines. This article or these articles shall dis- 
cuss intelligent teacher requests as well as effective 
utilization of commercially prepared material at 
different grade levels as well as for informal adult 
use, 

J. Publicity, 

The Council further recommends that a report 

of the Atlantic City Conference be distributed to 
all members of the Council and that a= suitable 
news release on Council Activities be sent to: 

1. Officers and Directors of N.S.T.A, 

2. All those who attended the Chicago Confer- 
ence and are still interested in the activities 
of the Council. 

3. Directors of interested organizations. 

4. Executive secretaries of state educational or- 

ganizations, 

5. Editors of state educational journals. 
6. N.ELA. Press Bureau, 
7. Editor of “Science”. 
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Just Published! 


McPHERSON - HENDERSON - FOWLER 
| CHEMISTRY AT WORK, Revised Edition 


An up-to-date book for the modern chemistry class. Pro- 
vides up-to-date information on recent developments in 
chemical science—atomic fission, new elements, materials, 
medicines and dietary researches. Outstanding for its good 
orientation material, its practical unit organization, and its 
consistent interesting use of applications. Excellent illustra- 


tions. 


GINN AND COMPANY Boston 17 New York 1] 


Chicago 16 Atlanta 3 Dallas 1 Columbus 16 San Francisco 3 Toronto 5 


HEATH LEADERS in High School CHEMISTRY 


CHEMISTRY IN ACTION SEMIMICRO LABORATORY 
BY RAWLINS AND STRUBLE. A EXERCISES IN 
brand-new text which features (1) or- HIGH SCHOOL CHEMISTRY 


ganization to fit any standard course; 

BY FRED T. WEISBRUCH. A new 
manual using the method which frees 
teachers for individual instruction, pro- 
vides greater flexibility in laboratory 
programs, is neater and less expensive 
than traditional methods. 


(2) nine units, with forty-six teach- 
able problems; (3) complete review 
questions for each problem; (4) mod- 
ern treatment of atomic energy, vita- 
mins, plastics, insecticides, ete.; and 


(5) a maximum of visual instruction, 
provided by 437 illustrations. No microscopes are needed. 


D. C. HEATH AND COMPANY 


Boston New York Chicago Atlanta San Francisco London 
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EFFECTIVENESS OF TEACHING 


Continved from Page 58 


existing about us. Practically 100 per cent 
of man’s present day food and fiber supply 
comes from domesticated plants and animals. 
In addition, most of the recognized, success- 
ful medical and surgical methods were de- 
veloped through the use of laboratory ani- 
mals, such as mice, rats, rabbits, dogs, guinea 
pigs, pigeons, chickens, frogs, and fish. As 
most people will admit, many of the results 
attained in medicine and surgery are very 
successful! What is the biological inference 
that may be drawn from these examples? We 
leave that to you. If a fundamentalist boycotts 
foods and fibers from domesticated plants and 
‘animals, and medical and surgical methods 
because the process of evolution is involved, 
it is not long until he is in serious difficulty. 
Actually he declares no boycott but simply 
ignores the problem. 

In the country-wide survey’ of 1942. an- 
other relatively unpopular subject, as far as 
being included in biological courses is con- 


Out of 


cerned, was that of sex education. 
2,900 replies only about one third indicated 
that the topic was taught. A similar survey’ 
conducted in a rural county of Pennsylvania 
in 1946 indicated that 40 per cent of the 
schools had no sex instruction. When taught, 
ordinarily it is included in biology courses, 
however it may be presented either as straight 
biology or in hygiene, physiology, botany and 
in physical education. All the processes and 
structures of the human body are openly dis- 
cussed without restraint, with the exception 
of those concerning sex. Adolescent boys and 
girls are curious about their bodies and how 
they work. Ordinarily they are left to their 
own devices for getting the information on the 
streets and in disreputable places. Our schools 
should be a source of dependable information 
concerning this fundamental phase of human 
biology. The school should aid boys and girls 
in developing a wholesome attitude toward sex 


6 Riddle et al, 1942. 

7 Knepp, Thomas H.., 
of Monroe County, 
20:53-56. 1946. 


Teaching in the High Schools 
Proc. Pa. Acad. Sci. 


Biology 
Pennsylvania. 


THE BEST 


'——NEW WORLD OF CHEMISTRY——* 


The 1947 Revision of NEW WORLD OF CHEMISTRY. by Bernard Jaffe, is the largest selling 
chemistry textbook in the United States. Why? What are the reasons for this startling success 
story? Here is just one of the reasons: Throughout the book, the attention of each student is 
focused on the method of science—what it is, why it is important, how scientists use it, how 
each individual can apply it in solving problems of his everyday living. 

That is just one of the reasons why NEW WORLD OF CHEMISTRY is so widely sold. There 
are many others. You will find them when you examine NEW WORLD OF CHEMISTRY. 
You will hear them when you talk with teachers and students who are using this “Best Seller.” 


SILVER BURDETT COMPANY 


221 East 20th St. 709 Mission St. 
CHICAGO 16 SAN FRANCISCO 3 


45 East 17th St. 
NEW YORK 3 


707 Browder St. 
DALLAS | 
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by Carleton and Williams 


x 

PHYSICS FOR THE NEW AGE 
A high school physics text with a new approach in keeping with the age in which we live, 
teachable organization of subject matter, complete coverage of the fundamentals of physics with 
emphasis on the present-day applications and latest developments in the field of physics. 
Beautifully illustrated. 

" 

| SCIENCE FOR EVERYDAY USE 


by Smith and Vance 


A complete, comprehensive one-year general science text for use in either eighth or ninth grade, 
SCIENCE FOR EVERYDAY USE includes experiments, demonstrations, activities, and self-tests. 


BIOLOGY FOR YOU 


BIOLOGY ACTIVITIES 


Chicago 


A Teacher's Handbook, containing Mastery ‘Tests, is available. 


by Vance and Miller 


* A basal high school biology textbook organized on the unit-problem plan, BIOLOGY FOR YOU 1 
‘ncludes an abundance of tests and activities. Lavishly illustrated. 


An up-to-date, revised edition of BIOLOGY ACTIVITIES with references to BIOLOGY FOR 
YOU as well as to all leading biology textbooks. 


Examination copies furnished upon request 


| J. B. LIPPINCOTT COMPANY il 


Philadelphia 


= 


by Vance, Barker, and Miller 


New York 


and toward each other. Sex is the basis for 
numerous psychological disturbances in many 
persons. Sex maladjustment is responsible for 
many broken homes. Juvenile delinquency is 
A large percentage of these 
cases are sexual delinquents. About 20 per 
cent of those arrested for sex crimes in 1946 
were persons under eighteen years of age. 
This is a serious charge against the moral 
and social education of the children of the 
United States. Our,schools should make every 
possible effort to better this situation through 
sex education. At present the schools are han- 


on the increase.” 


dicapped in that many biology teachers are 
not adequately trained in the subject. and 
most biology textbooks contain nothing on 
human reproduction, or at best a very inade- 
quate amount.’ However, something vastly 
more tangible can be done and is being done 
in a few places. As one example, a new course 


which has a unit on sex education. is being 


8 Uniform Crime Reports for the U. S. and its Possessions. 
Issued by the F.B.1., U. S. Dept. of Justice, Washington, 
D. C. Semiannual Bul. 1946. 

9 Knepp, Thomas H., Sex Instruction in the High School. 
Turtox News 25:57-62. 1947. 
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presented in the Arsenal Technical Schools of 
Indianapolis.” The principal, Mr. Hanson H. 
Anderson, says “The entire course entitled 
‘Family Relations’, which contains a unit on 
sex education, has proved popular and is well 
received by parents and the public. There has 
been absolutely no criticism on the part of 
the members of the class taught or from the 
parents. The only criticism which I have re- 
ceived has been from a few members of my 
own faculty that the one unit of work was 
too frank and open. On the contrary, parents 
have told me that the school is accomplishing 
something which they know not how to do, 
but which they are willing for their boys and 
girls to know. A large part of the success of 
such a delicate subject hinges on the person- 
ality of the instructor and his method of ap- 
proach. My opinion is that it is time that 
secondary schools were taking hold of this 
part of the education of adolescents.” 


N CONCLUSION, it would seem from the 
few examples chosen from different phases 


10 Facts stated in a personal communication. 
Continued on Page 86 
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GAY-LUSSAC’S LAW 


Continued from Page 66 


Mr. Meister’s explanation of the lack of in- 
dividualized laboratory work in our high 
schools. He contends that the fundamental 
reason is not the lack of equipment and facili- 
ties, but that it is the use of the “Cook Book 
Method.” 

He advocates that a discussion period be 
held before the experiment is performed in 
which the teacher leads the pupils through 
the reasoning behind the process and_per- 
forms the experiment as a demonstration. As 
the student in the laboratory merely repeats 
what he has seen performed in the class room, 
this method might be referred to as the 
“warmed over method.” 

How much interest will the better students 
have in an experiment that they have already 
seen performed and heard discussed? Where 
is the experimental approach, the scientific 
method, the spirit of investigation. the orig- 
inal research that we claim for our students 
in science? 

For the poorer students, it is no less me- 


For Your 


SCIENCE 
CLASSES: 


Science and You, by Fowler, Collister, and Thur- 
ston for Grade Seven 
Living with Science, by 
Grade Eight 
Brand-new textbooks, copyrighted in 1948. Noted 
for their attractiveness, their up-to-dateness, 
their appealing style, their extra-large and 
extra-splendid illustrations, and their very effec- 
tive presentation of the subject. 
Our Surroundings, 1948 Copyright, by the same 
authors for Grade Nine 
A favorite textbook, brought completely up to 
date, with new and outstanding illustrations 
and with the latest scientific developments, in- 
cluding atomic energy, jet and rocket propul- 
sion, and the latest in television, FM radio, and 
photography. 
IROQUOIS PUBLISHING COMPANY, Inc. 
HOME OFFICE: Iroquois Building, Syracuse, N.Y. 
New York Chicago Atlanta Dallas 


the same authors for 
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chanical to repeat the operations of a previ- 
ously observed demonstration than it is to 
follow the instructions given in a manual. 
Whether or not an operation is mechanical 
does not depend on how or where the in- 
structions for the performance were obtained. 
It depends more on the knowledge that the 
student has of why he is doing it and of what 
he is accomplishing. 


“See advertisement in the February issue of The Science 
Teacher. 


DEMONSTRATING PHYSICS 

Continued from Page 65 

ether vapor. The total pressure within the 
flask rises above atmospheric pressure with- 
out affecting the water vapor content. Sud- 
den release of this pressure causes the nece-- 
sary cooling throughout the volume of gas 
and consequent cloud formation. 

Moral: “When you talk about the weather. 
bring in a sample to look at.” The relation 
of this experiment to the famous Wilson Cloud 
Chamber is apparent. This important tool of 
modern atomic and nuclear research is also 
one of the simplest in principle. 


THER BOILS at about 35 


cellent for making a vapor pressure foun- 
tain. Into a strong spherical flask containing 
warm water at 50° or 60° C, thrust a single 
hole stopper containing a glass tube that 
reaches nearly to the bottom of the flask. 
Attached to the tube is a small open vial con- 
taining a few cubic centimeters of ether 
(Fig. 3). When the ether begins to boil. its 
vapor pressure is great enough to eject water 
forcibly from the tube. There is nothing 
quite so appealing to students as the sight of 
a jet of water ready to be aimed in any direc- 
tion. With this arrangement it is not hard to 
squirt water 20 feet. 

Moral: “Don’t put your students to sleep 
with ether; use it to wake them up!” Ask 
them where the energy comes from to push 
the water out of the flask. You might ask 
yourself the same question. 


C, so it is ex- 


AUDIO VISUAL AIDS 


Continued from Page 68 
tional film follow in the form of laboratory 
experiments, involving levers, inclined planes, 
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-SCIENCE TEXTS 


BASIC CHEMISTRY by Bayles-Mills 
LABORATORY MANUAL AND WORKBOOK by Bayles-Mills 
TEACHER’S MANUAL to BASIC CHEMISTRY by Bayles-Mills 


KEY to LABORATORY EXPERIENCES AND EXERCISES 


A reflective study of the human problems which 
are chemical in nature. 


BASIC BIOLOGY by Fenton-Kambly 
LABORATORY MANUAL AND WORKBOOK by Fenton-Kambly 


TEACHER'S MANUAL to BASIC BIOLOGY by Kambly 


A study of biological principles through the 
direct observational and reflective approach. 


THE MACMILLAN COMPANY 


2459 Prairie Avenue Chicago 16, Illinois 


WEATHER ATSTRONOMY 


Instruments | 
We are yours! 
SCIENCE EDUCATION HOBBY in your school, 


science club, home ... with the 


Equipment of all leading manufacturers 


for the study and practice of meteoro- ope + 
logy. Individual instruments to com- anetarium 
plete weather stations, professional and © Projects all stars down to 


the fourth magnitude on any 


amateur. Books, maps, and teaching wall or ceiling 


@ Adjustable to any date at 
virtually any spot on earth 


@ Compact, portable unit — 
3 ft. high — 25 Ibs. 


@ Electric drive operates on 
110 Volt A. C. 


@ Study aids supplied 


$720. Wenonah, N.J. 
SCIENCE ASSOCIATES Broad St. 


Philadelphia 8. Pa. 
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aids available. Consultants in meteoro- 


logy. Write for free catalog. 
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MAGNIFIER 
Folding, 10x 


ITH magnifiers of all kinds soaring 

in price, here is an opportunity to 

procure a quality instrument at exceed- 
ingly low cost. 


OUBLE-CONVEX lenses, carefully 
mounted in aluminum housing, giv- 

ing undistorted maximum field, very light 

in weight. Excellent magnifier for labora- 

tory and field work. 

No. 1874 MAGNIFIER, 10X................0005: 4.00 


10% discount in lots of 5 or more 


EST. 1919 


PRODUCTS 


New York Scientific Supply Co. 


General Supplies for Chemistry and Biology 
30 West 30th Street New York 1, N. Y. 


IN DEMAND 


Excellent opportunities await good 
teachers (master’s degree or higher) 
who wish to teach in colleges. 


We handle college placements ex- 
clusively—national coverage. 


Let us work for your promotion. 
Send for information. 


* 


COLLEGE 


2208 Dixie Place 
Nashville 5, Tennessee 


COLLEGE TEACHERS 


PERSONNEL SERVICE 


wheels and axles, and systems of pulleys. (See 
picture). 

During the working of class experiments 
by the pupils, questions are raised by them 
regarding the parts of the film not fully un- 
derstood. At this point another showing of 
the film is given for several reasons. namely, 
to review the unit, to clarify any misconcep- 
tions, to answer questions not previously an- 
swered, to discover further interests. and to 
further an appreciation of man’s use of these 
machines, 

In concluding work on simple machines, 
further activities are initiated, such as the 
charting of uses of all simple machines, mak- 
ing applications to modern machines, giving 
oral reports on special readings. listing of 
types of tools and their functions as employed 
in modern living, and studying the sources of 
power—-man, animal, wind, water. etc. 

By evaluating the use of this film a num- 
ber of things are realized. Interest is aroused 
in activities about to be suggested. True men- 
tal impressions are given to the learner at 
the time he first learns of simple machines. 
The pupil is better able to grasp the ideas of 
the unit due to broadened sensory experi- 
ences. Impressions are intensified which 
facilitate learning. Instruction is vitalized as 
objects become more realistic. Textbooks and 
laboratory work are supplemented, clarified. 
and enriched. 


EFFECTIVENESS OF TEACHING 

Continued from Page 83 

of biology, that many teachers fail to have 
clear-cut objectives in their courses largely as 
a result of inadequate training. In a good 
many instances there is a lack of understand- 
ing on the part of the teacher, of many bio- 
logical phenomena and how they are related 
to present day human problems. Too often 
they fail to appreciate the value of using liv- 
ing organisms in the classroom and that of 
extending the laboratory to the field of the 
local community. Students should be given 
adequate opportunity to make observations, 
to experiment, then to use the facts observed 
in solving specific problems, or in the deriva- 
tion of principles. The development of the 
scientific attitude and the scientific method 
of approach should be important goals in 
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teaching the biological sciences. These faults 
are not directly those of the teachers. Rather, 
the responsibility lies with the system which 
allows them to become teachers of the subject 
and with the college or university in which 
they received their training. It is imperative 
that the institutions training biology teachers 
give more serious attention to this problem. 
Too often it is assumed that a student who 
has taken the general course and one or two 
advanced courses in the subject, has had 
sufficient background of facts and principles 
so that he can relay this subject successfully 
to a high school class. The foregoing i!lustra- 
tions in this discussion do not bear out this 
point. These college courses too often fail 
to transfer breadth of understanding or com- 
prehension even within the field of biology. 
Our colleges and universities should offer 
methods courses, taught by thoroughly trained 
biologists, and designed specifically for train- 
ing prospective biology teachers. enabling 
them to appreciate the objectives of the field 
of biology more clearly in relation to the 
great problems of the biological world. 


SCIENCE ROOMS 


Continued from Page 76 


ganized for use by 8 to 10 science teachers, 
both for demonstrations and for individualized 
laboratory work. Adequate preparation rooms 
and storage facilities will pay for themselves 
in the long run through lower maintenance 
and replacement cost. Without such facilities, 
large schools are compelled to reduce dras- 
tically, or even to eliminate, demonstrations 
and laboratory experiences for pupils. 

10. Adequate provision for science talented 
youth demands the special facilities referred 
to as biology and physical science project 
rooms. 

While the elementary laboratory rooms and 
science recitation rooms will meet the needs 
in general education, the science project 
rooms provide an outlet for the interests of 
those gifted in science. The latter rooms musi 
be so designed as to make creative work pos- 
sible. They also provide facilities for the 
science teacher to continue his professional 
development. They are also the basis for an 
in-service training program for science 
teachers. 


APRIL, 1948 


New 
Developments 
in Science 


One of the first things science teachers 
look for in a new textbook is the 
treatment of new developments in 
science. Such treatment should be 
1) scientific, not popularized, and 
2) within the scope of the average 
high school course. 


Note, in Dynamic Biology Today, the 
treatment of such topics as atomic 
energy in biology and medicine, and 
antibiotics such penicillin and 
streptomycin. 


In Dynamic Physics, note the discus- 
sions of atomic energy, jet propul- 
sion, and radar. In each of these new 
textbooks the treatment of topics is 
scientific and within the range of 
pupil abilities. 


Principles and applications are taught 
together, in each unit, in the Dynamic 
Science textbooks. That is a distince- 
tive feature. 


RAND McNALLY 
COMPANY 


New York CHICAGO San Francisco 
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MATHEMATICS 

Continued from Page 73 

parable in strength and closeness of structure 
with the four years’ course in Latin?’ As the 
outcome of Moore’s suggestion there have 
been several extensive efforts to define the 
kind of mathematics program that he had in 
mind. Industries such as the Ford Motor Com- 
pany and the Chrysler Corporation have de- 
signed and sponsored mathematical units in 
textbooks that do not follow the pattern of the 
traditional courses in mathematics. Finally, 
we may note that much of the training pro- 
gram in the schools of the armed forces. de- 
signed for students who had to learn some- 
thing in a hurry, took the form of a correla- 
tion of mathematics, industrial arts, and 
simple physics. Therefore, the Cooperative 
Committee recommends that a scientific study 
be undertaken to explore the mathematical 
needs of students with scientific aptitudes and 
to design a new course of study in mathe- 
matics in the event that one is indicated. 


It may of course turn out that the tradi- 
tional courses are the best fit. In fact, there 
was not much criticism of them by persons 
responsible for the training programs in the 
armed forces. On the other hand we may dis- 
cover that we must go much further than 
Moore’s proposal and relate mathematics in- 
struction to all the science taught in high 
schools. The time has come to find out. 


HERE is no existing machinery and there 

are no funds available for the type of study 
proposed here. Our professional organiza- 
tions are not in a position to undertake the 
thorough investigations that are here sug- 
gested. It is to be hoped that the National 
Science Foundation, if and when created, will 
make this investigation one of its first proj- 
ects, for certainly neither science nor mathe- 
matics teachers have ever made a serious ef- 
fort to meet the challenge of the vision ex- 
pressed by Moore nearly a half century ago. 


4. Quoted from an address made in 1902 by Professor Eliakim 
H. Moore. Science N.S. March 13, 1903, pp. 401-16 


MICROSCOPES R E P A I R c MICROTOMES 
Expert repairs on any make or model. 
MICRO SLIDES GR AF LENS PAPER 
COVER GLASSES HAEMACYTOMETERS 
SLIDE BOXES APSCO BONE FORCEPS 
MAGNIFIERS READING GLASSES 


ZHICAGO U.S.A 


DISSECTING AND SURGICAL INSTRUMENTS 


MICROSCOPES WANTED: 


Surplus or obsolete instruments, complete or parts, purchased for cash. 
Objectives or even bare stands also urgently needed. 


Write for particulars 


THE GRAF-APSCO COMPANY 


5868 Broadway 


Chicago 40, Ill. 
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Organized 
Program 


teaching real science so that 
boys and girls learn to apply 
its principles and problem- 
solving method in solving 
their own problems. 


Look ond teore 


SCOTT, LOOK AND LEARN ALL AROUND US 
? 
FO R ESMA N and Three 


AND COMPANY DISCOVERING OUR WORLD, 


Books One, Two, and Three 


Chicago Atlanta Grades Four, Five, and Six 
San Francisco Dallas SCIENCE PROBLEMS, Books One, Two, and Three 
New York Pasadena Grades Seven, Eight, and Nine 


! W. L. Beauchamp, Directing Editor 


Brilliantly lucid presentations 


Skillful applications of biological ideas 
to human living 


characterize the brand new 1948 edition of 


BIOLOGY AND HUMAN AFFAIRS 


By John W. Ritchie 


Written by a distinguished writer and scientist who sees the beauty and the wisdom 
of the “‘life science” and make it crystal clear to the student. 


It is believed that in this New Edition, Biology and Human Affairs is the newest, most 
authentic, and most up-to-date treatment of biology now offered to the schools. 


World Book Company 


Yonkers-on-Hudson 5 2126 Prairie Avenue 
New York Chicago 16 
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THIS AND THAT 


Continued from Page 74 
Special Offer 

To N.S.T.A. members in Teacher’s Colleges 
who may have instructional use for 1942, 
1944 and 1945 copies of our Yearbook, 
N.S.T.A. will be glad to furnish you up to 
25 copies of each (while the supply lasts) if 
you will pay the transportation charges. 


Changes of Address 


Many of you will change your address for 
the coming school year. To insure getting the 
coming packets and the October Science 
Teacher, please notify us of your new address 
as soon as you have determined it. 

N.S.T.A. Meetings of Importance 

Cleveland, Ohio—July 4 and 5. 

San Francisco, California—June 2, 3 and 4. 

We hope as many of you as possible can 
attend one or the other of these meetings. 


SCIENCE TEACHING TODAY 

Continued from Page 62 

students with a high degree of scientific talent 
as a substantial step toward a general pro- 


gram to encourage able youth in all fields to 
become educated to the limits of their ability. 
(6) We must establish an adequate number 
of post-doctoral fellowships to supplement 
fellowship grants by Universities and other 
organizations. This will provide: 

a. A way to utilize the ability of young 
scientists who have just finished 
the Ph.D. and are eager to continue 
with basic research problems. 

b. Older who frequently 
have to many routine duties in their 
regular jobs the opportunity to re- 
fresh their scientific spirit, and to 
study new methods of science edu- 
cation and research in new enviro- 
ments. 


scientists, 


Long Range Program. Comprehensive in 
vestigations should be undertaken to: 

1. determine the concepts and principles 
of science and mathematics essential 
to an adequate program of General 
Education, 

2. secure experimental data to aid tea- 

Continued on Page 96 


‘PHYSICS TEACHERS - 


Use the Famous 


*Can be used with any text on physics. 
“Operates from standard 110 V. outlets. 


*Supplied in beautiful hardwood cabinet. 
*Visual education at its best! 
*Prompt Delivery. 


Electricity 
and 
Magnetism 


Crow Electrodynamic Demonstration Equipment 


“Furnished with illustrated Manual describing in detail 101 dramatic experiments 
which visually illustrate all basic principles of electricity and their practical application. 


*Within the means of every school budget. 
*A complete “package” of coordinated literature and equipment. 


Write for interesting illustrated booklet 


UNIVERSAL SCIENTIFIC COMPANY, INC, 
Dept. S-10,1102 Shelby St., 


Vincennes, Indiana 


VISUALLY 
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D-G 
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Biology 
Charts 


are 
Clear 


Accurate 


Chart GB5 Crayfish 


both the animal and plant kingdoms. 


5235 Ravenswood Avenue 


Inexpensive yet complete set of diagrams which serve to illustrate lectures, 
as a guide in laboratory dissections, for class quizzes and reviews. The set covers 


For complete specifications write to 


DENOYER-GEPPERT COMPANY 


Comprehensive 


Chicago 40, Illinois 


SCIENCE PROJECTS 
Continued from Page 71 

make a career of physics or mathematics this 
was a useful study in furthering his knowledge 
in these fields. He found the curve was not 
alone for beauty but necessary in order to 
tune the strings to produce the musical scale. 
After developing a curve mathematically and 
theoretically for perfect production of sound 
he found with amazement that it was the same 
as the standard and that “without knowing the 
required mathematics, or performing any cal- 
culations, the master craftsmen of the Renais- 
sance period were able to construct, by intui- 
tion or by trial and error, instruments which 
satisfied the requirements in every way.” 

Scientists Keep Records 
OR FOUR years George Edgar Koehler, 
seventeen, of West High School. Madison, 

Wisconsin, has kept methodical records of the 
bird life in an eighty-acre wooded tract, a 
Madison cemetery. On a warm day in June 
he saw 688 individual birds—his record; the 
lowest was after a two-day blizzard when the 
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only birds he could find in the snowy bleak- 
ness were two bluejays. 

George keeps records of bird species and 
number of individuals, makes notes of all 
weather conditions, and correlates his bird 
counts with environmental factors. He also 
studies nests, and has found 466 nests repre- 
senting twenty-one species during the four 
years of his study. Much of his work has al- 
ready been published in ornithological jour- 
nals. He plans to become a research biologist. 

Scientists Are Resourceful 

George Camamis,* seventeen, of New Bruns- 
wick (N. J.) High School, lives near the 
ocean, so he chose to investigate sea water. 
He used a method of his own devising in a 
successful attempt to extract gold from it. He 
made several gallons of sea water highly acid 
with hydrochloric acid and added one gram 
of barium chloride. The precipitate was al- 
lowed to settle for several days, then he de- 
canted the clear water off. After neutralizing 
this water with sodium hydroxide and after 
adding a very small quantity of barium 
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chloride he obtained another precipitate 
which he allowed to settle for several days. 
He collected the precipitate, washed it with 
distilled water, and dried it. This precipitate 
was supposed to contain the gold in the form 
of barium aurate. 

After drying the precipitate, he heated it 
with a blowpipe on a charcoal block together 
with lead and borax. A glass bead resulted, 
in which a minute quantity of free gold was 
expected to be present. Crushing the bead to 
a fine powder, he added mercury to pick up 
the gold and to form an amalgam. When he 
evaporated the mercury; a thin film of gold 
was left behind in the crucible. He was not 
-much richer except in experience for his 
career as a research chemist. 

Kurt Kohn, seventeen, of the Bronx (N. Y.) 
High School of Science wants to do research 
in physical science for his life work. He has 
been carrying on some research with ants. 
He investigated the ability of ants to identify 
their friends. For this he built an observation 


nest penning the insects between two eight- 
inch squares of glass, in an eighth-inch layer 
of soil. The whole nest was placed on a block 
of wood, with a water moat around it to keep 
the ants from straying. He found some evi- 
dence that the recognition-scent by which ants 
readily identify their friends is hereditary. 
By careful methods of identification—painting 
the abdomens—he found, for instance, that 
when several ants reared from the pupal stage 
by stranger nurses were returned to their par- 
ent colony they were at once accepted, while 
their nurses were thrown out. 

The encouragement of young scientists is the year round 


purpose of Science Clubs of America. There are now about 


fifteen thousand affiliated throughout the with 
about one-third of There is no fee for 
The national headquarters furnishes program ideas 


clubs world 


a million members. 
affiliation. 
and helps. It coordinates efforts of many state, district, and 
local organizations of scientists and educators who are helping 
youthful scientists. 

The Eighth Science Talent Search is now on. It will cul- 
minate in December, 1948. The Search is sponsored annually 
Clubs of America with funds provided by the 

Educational Foundation. It is open to seniors 
parochial, and throughout 


by Science 
Westinghouse 
schools conti- 


in private, public 


nental United States. 


CAROLINA 
CULTURE SERVICE 
Protozoa Algae Invertebrates 
Amoeba proteus Chlamydomonas Hydra 
Paramecium caudatum Pandorina Planaria 
Stentor Eudorina Acolosoma 
Vorticella Gonium ero 
Peranema Volvox Nais 
= 3 Par i multimi leatum Spirogyra Vinegar Eels 
Euglena Oscillatoria Rotifers 
Arcella Nitella Daphnia 
Centropyxis Chara Copepods 
Chilomonas Diatoms Ostracods 
Conjugating Paramecia 
Two seperate cultures of opposite mating types of Paramecium bursaria furnished per unit. 
Bacteria and Fungi 
Cultures of more than one hundred species are available. 
Drosophila Cultures 
Any of the commonly used strains can be supplied. 
Living Mealworms, Termites, Frogs, Turtles, Mice, and Rats 
Living Water Plants, Liverworts, Lichens, Mosses, and Ferns. 
Aquarium and Terrarium Sets 
Sterile Agar Slants, Tubes, and Plates. Preserved Specimens, 
Microscope Slides. Kodachromes, Dissecting Instruments, etc. 
CAROLINA BIOLOGICAL SUPPLY COMPANY 
Elon College, North Carolina 
92 THE SCIENCE TEACHER 


4 


BOOK SHELF 


CHEMISTRY IN ACTION. George M. Rawlins, Austin Peay 
State College, Clarksville, Tennessee, and Alden H. Stuble, 
Western High School, Washington, D. C. D. C. Heath and 
Company, Boston, 1948. 568 pp., 16x25.5 cm. 426 Illus. 
$3.00. 


In Chemistry in Action the authors have kept 
two major objectives in mind: “(1) to help you 
understand and appreciate the role of chemistry in 
your lives and (2) to help you learn to reason scien- 
tifically.” As a result the teacher will find the book 
very useful in attaining these most desirable out- 
comes of learning. 

In organization the book is quite similar to most 
chemistry texts. In developing the units it stresses 
problem solving less and organic compounds more 
than the usual text. 

In material included, Chemistry Action. is 
up-to-date, including such modern chemical de- 
velopments as atomic energy, new methods for con- 
trolling insect pests, synthetic rubber, and plastics. 

The book is pleasing in format, has a_two- 
column page, and is well illustrated. It should 
prove to be a very teachable text. 


HEAT. Archie G. Worthing and David Halliday, University of 
Pittsburgh. John Wiley and Sons, New York, 1948. 522 pp. 
1412x23 cm. $6.00. 


In this text the laws and principles associated 
with the phenomena of heat as seen in nature and 
industry are presented with clarity and accuracy of 
statement. Particularly outstanding is the use of 
the experimental approach referring to the investi- 
gator, or author that has done exceptionally good 
work in the area reported. 

Phe text includes material appropriate for a_ first 
undergraduate course following an introductory 
college course in physics and is also suited to the 
later junior-senior or early undergraduate level. 

Elementary thermodynamics and change of phase 
are included as are also convection radiant 
energy. 

Phe book is replete with graphs and diagrams 
to make the thought clear. There is an abundance 
of problems at the end of each unit. 


and 


DAVISON’S MAMMALIAN ANATOMY. (Seventh edition’. Re- 
vised by Frank A. Stromstein, University of lowa. The Blakis- 
ton Company, Philadelphia, 1947. 394 pp. 15x23 cm. 187 
illus. 


In its 
{natomy 


seventh (revised) edition Mammalian 
(with special reference to the cat) re- 
flects to some degree the trend of anatomists to 
give more attention to the functions of morpho- 
logic structures and to their adaptational histories. 
However, most of hte space is given to the location 
and description of the various organs and parts of 
the body. 

The book is written in the language of the 
anatomist and is exact. It is most suitable as a col- 
lege text and high school reference. The numerous 
diagrams add to the clarity of the text. A glossary 
includes the less common technical terms. 


GENETICS IS EASY. Philip Goldstein, Bronx High School of 
Science, New York. Garlan Publications, 77 River Street, 
Hoboken, N. J., 1947. 72 pp., illus. 

For a simple and clear presentation of genetics 
the student and teacher will want to read Genetics 
Is Easy by Philip Goldstein. Beginning with ques- 
tions that naturally confront the learner back- 
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ground of understanding is built up based on Men- 
del’s laws. This is followed by studies of specific 
phases of the problem. The book will answer such 
puzzling questions as how can a trait skip a genera- 
tion, how are human blood types inherited, and 
why cannot a male bleeder pass the defect on to 
his son. 

Attention is given mathematical computation and 
the modern problem of hybrids. Many diagram: 
help in making the thought clear. The book is 
particularly suited as a reference and for supple- 
mentary study in biology. 


WORKBOOK IN MECHANICAL DRAWING. S. L. Coover, Di- 
rector of Industrial Arts Department, State Tecahers College, 
Indiana, Pennsylvania. McGraw-Hill Book Company, New 
York City, 1947. ,201 pp., 19x28 cm. Illus. $1.48. 


This workbook presents a first course in mechani- 
cal drawing designed to meet the needs and _ in- 
terests of junior and senior high school students. 
Instead of starting with long problems of the en- 
gineering-drawing type, short interesting problems 
are used that can be completed in two or three 
days. Interest is easy to maintain for the shorter 
completion period and students can more readily 
see the progress they are making. Fundamentals of 
blueprint reading are presented through such draw- 
ings as a softball diamond, a tennis court, and an 
airport. Sketching practice is given with ample 
opportunity to learn the use of the tools needed. 
A unit on home planning acquaints the. student 
with the symbols and principles used in architec- 
tural drawing. Projects include fruit knives. motors, 
wood mitre boxes, mallets, etc., that are of special 
interest to the student of secondary school age, 
whether he has his own work shop or not. Indi- 
vidual differences can be cared for by supplemen- 
tary assignments. 


HOW MAN DISCOVERED HIS BODY. Sarah R. Riedman. 
Illustrated by Frances Wells. International Publishers, 381 
Fourth Ave., New York City, 1947. 128 pp. Illus. $2.25. 


Some of the great adventures of man are con- 
cerned with the discovery of the parts of the body 
and their functions. When Dr. William Harvey dis- 
covered the circulation of the blood some three 
hundred years ago, it was not only a thrilling ex- 
perience, but a great step forward in human prog- 
ress. 

The reader will find it difficult to lay aside How 
Man Discovered His Body until he has followed 
through to the end in adventures with Harvey, 
Hippocrates, Vesalius, Lavoisier, Bernard, Cannon 
and other outstanding investigators. One will not 
only learn how parts of the body were discovered 
but also much about them. Certainly the learning 
will be most enjoyable. 


Tower, Harold E. and Gardner, Harry H., STRIP CROPPING 
FOR CONSERVATION AND PRODUCTION. Farmers’ Bulletin 
No. 1981, USDA. 46 pages, 1946. Superintendent of Docu- 
ments, Washington 25, D. C., 10 cents. 


This bulletin treats the kinds and use of strip 
cropping, factors to be considered in the selection 
of type, the layout and development of contours 
together with crops to be employed in various re- 
gions of the United States, and the values of strip 
cropping in conservation and production. Detailed 
suggestions for crop rotation are included. A very 
usetul publication for illustrating an important 
phase of conservation to elementary and secondary 
school pupils. 


93 


— 
j 
| | 


THE RADIO AMATEUR’S HANDBOOK. (24th edition). The 
American Radio Relay League, Inc., West Hartford, Conn., 
1947. 469 pp. and 152 pp. 16x24 cm. illus. $1.25. 

This 1947 edition of The Radio Amateur’s Hand- 
book, like its predecessors, will find ready accep- 
tance among the radio interested people from 
amateur to engineer and serviceman. 

It retains the sections of the preceding edition 
dealing with principles and design, but presents 
the building of new equipment in terms of the 
best current materials as tested by actual trial. As 
in former editions the popular “how to do_ it” 
plan of presentation is followed. 

‘The book serves to keep one abreast of what. is 
new in the field as well as providing an excellent 
working text for individual and club use. 


FUNDAMENTALS OF CHEMISTRY. (Sixth edition). L. Jean 
Boocrt. W. B. Saunders Co., Philadelphia, 1946. 571 pp. 
155 illus. $3.00. 


This latest revision brings the book up-to-date 
in terms of modern applications and in keeping 
- with the general trend in high school chemistry 
texts. The material on oxidation and reduction 
has been expanded and the chapter on ionization 
has been largely rewritten. The unit dealing with 
vitamins is particularly outstanding should 
be impressive to the student as well as give him 
a sound point of view. ; 

The book is clearly and interestingly written and 
is well illustrated. A laboratory manual to accom- 
pany the text is also available. 

SPROUTING YOUR WINGS. Bruce H. Guild, Iron Mountain 
High School. McGraw-Hill Book Co., New York, 1947. 114 
pp., 71x10 inches, paper cover. $1.32. 

This is a book on aviation, written in interesting 
conversational language, for the junior or senior 
high school student. It is profusely iNuscrated with 
photographs and artist's pictures and drawings. The 
appendix includes questions tor discussion, as well 
as project suggestions relating to each chapter, he 
hook was prepared for the Committee on Experi 
mental Units of the North Central Association: ot 
Colleges and Secondary Schools. It is a definite 
contribution to secondary school science material. 


COMPARATIVE PHYSIOLOGY. Bradley T. Scheer, Ph. D., 
Assistant Professor of Biochemistry and Lecturer in Zoology, 
University of Southern California. John Wiley and Sons, Inc., 
New York. Chapman and Hall, Ltd., London, 1948. 563 pp., 
14.5x22 cm. Illus. $6.00. 

This book is designed as a text suitable for an 
advanced university course in comparative physi- 
ology. ‘The author has consulted more than one 
thousand original papers, and the experimental 
results have been organized into a series of sketches 
on the physiology of each of the major animal 
phyla. Instead of the usual treatment by func- 
tional units the phylogenetic treatment is used. 

The first chapter provides introduction to 
some of the fundamental physiological concepts. 
Each chapter discusses nutrition, feeding, digestion, 
circulation, respiration, metabolism, excretion, 
regulation of the internal environment, and the 
neuromuscular system, in that order. In the sum- 
mary concluding each chapter, particular attention 
is paid to important ecological and evolutionary 
developments within the groups considered. ‘The 
last chapters, dealing with the vertebrates, provide 
a brief general review of the basic principles and 
variations noted earlier in other phyla. They also 
present a brief summary of the physiology of the 
vertebrates. 
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LABORATORY CHEMISTRY. William E. Price, Clifford J. Scott 
High School, East Orange, New Jersey. World Book Com- 
pany, Yonkers-on-Hudson, New York, 1947. 133 pp. 19x26 
cm. illus. $.92. 

This laboratory manual for high school chem- 
istry provides forty-eight experiments that are easy 
to follow covering the usual course and bringing 
out the principles and facts that need to be learned 
through experiences. The order of the experiments 
can be varied to suit the needs of the teacher, as 
each experiment is on a separate sheet. 

In addition to the more usual experiments others 
are included of a more practical nature, such as 
Stain Removal, Testing a Dentifrice, and Leavening 
Power of Baking Powders. Also included are fou 
teen project experiments that can be used as extra 
work or to increase interest. 

Fer the areas that do not lend themselves to 
experiment there are exercises to supplement the 
material studied. Problem drill work is also” in 
cluded. 


THE NAMING OF THE TELESCOPE. 
of the City of New York. 1947. 
Inc., New York. $2.50. 
Though Galileo's failure to suggest a distinctive 
name for his instrument is well known, it remained 
for Dr. Rosen to provide the first thoroughgoing 
solution of the problem. Dr. Harlow Shapley. in 
his Forward to the book, says it is “an entertaining 
glimpse of science and society in the days of the 
scientific revolution three and a half centuries azo 
In its erudite way, the book is a delectible 
thriller. It is good, sleuthing 


Edward Rosen, College 
110 pp. Henry Schuman, 


CHEMISTRY. Second Edition. John C. Hogg, Phillips Exeter 
Academy, Exeter, N. H.; Otis E. Alley, Winchester High 
School, Massachusetts; and Charles L. Bickel, Phillips Exeter 
Academy. D. Van Nostrand Company, Inc., New York, 1948. 
533 pp., 15x23 cm. Illus. 

The authors of Chemistry believe the industrial 
phase of this field is not only currently important 
to everyone, but is rapidly growing more so. Conse 
quently in this second edition, as in the first, the 
chemistry of industry is given much attention. 

The book breaks somewhat with the traditional 
organization of high school texts in this field, plac 
ing carbon and its compounds quite early in treat 
ment. This permits a study of fuels and energy 
ata time when people are particularly concerned 
with the heating of homes. ‘Theoretical chemistry 
and the more difficult: problem work is sandwiched 
with descriptive material, serving to give some re- 
lief to students after a short period of strenuous 
work. More difficult items are presented in smaller 
print and may be omitted at the option of the 
teacher, 

Included in this second edition is a revised and 
enlarged section dealing with atomic energy. Also 
included are the new elements. new drugs and 
detergents, 


MODERN POLISHES AND SPECIALTIES. W. D. John, Consult- 
ant Industrial Chemist. Chemical Publishing Company, Inc., 
Brooklyn, 1947. 313 pp., 13x21.5 cm. $7.50. 

Modern Polishes and Specialties is a very practi 
cal treatise of the problems involved in tormulat 
ing polishes and many related specialty products. 
It also provides many basic formulas that may be 
used as a starting point in the making of products 
in this field. Highly technical and theoretical dis 
cussions have been omitted, making the book very 
usable for the average non-technical worker as well 
as the trained scientist. 
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HOMEMADE EQUIPMENT 


Continued from Page 69 

Then use the saw to shorten it by small 
amounts until it is in tune with a G on the 
piano. A rasp or wood file is helpful in tak- 
ing off the last fraction of an inch to bring 
it into tune. Next, saw a length for the high 
note, G, one octave higher. Because this length 
must vibrate twice as fast, it must be one half 
as long. Cut it a little oversize and bring it 
into exact tune using the rasp. The other two, 
C and E, are between the two just described. 
Cut lengths you estimate are full long and, 
with the saw and rasp, bring them into tune 
with the piano. To mount each wooden bar, 
bore 4” holes 14 of the bar’s length from 
each end of the bar. Use a piece of wood 
6”’ x 8” for the base and nail the bars very 
loosely to the base. Have lengths of felt or 
clothesline between the bars and base at the 
nails. Here again the number of notes that 
can be included in the xylophone is limited 
only by the imagination or materials at hand. 
and perhaps by the number of keys on the 
piano. Similar, beautifully toned instruments 
can be made using brass or steel bar stock. 
or brass tube, or gas pipe for the bars. 

If interest becomes high in the building of 
these musical instruments, see what the class 
can do with these suggestions: (1) A one 
(or more) string violin or ukelele can be 
made using a cigar box for the sound box 
and old violin or ukelele strings. (2) Whistles 
can be made from sections of bamboo fishing 
rod. Use modeling clay to partly close the 
mouthpiece end. Four whistles can be tuned 
and bound together to make a “Pan-pipe” for 
bugle calls. Other variations are the “trom- 
bone flute” with a plunger to vary the length 
of the air column and the conventional flute 
with holes at various distances along the air 
column. 

A demonstration to show the conduction 
of sound through solids requires only a watch 
and a long stick, pipe or table. It is always 
surprising to press an ear against the stick, 
pipe or table and clearly hear the ticking of 
the watch pressed against the other end, five 
or ten feet away. 

The best version of the mechanical tele- 
phone is made using two round oatmeal boxes 


and a length of tough string or thread. Button 
(Concluded in October Issue) 
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In Biology, Chemistry 


and General Science 


Chemistry Projects 


(Revised, 1947) 


Enlarged and Printed 
Now Available 


In this group are found examination and purification 
of water; testing of lubricating oil, paint, baking 
powder, wool, silk, cotton, rayon and linen; electro- 
plating; metal working; hydrogenation of oil; get- 
ting sugar from corn; tanning leather and fur; mak- 
ing bakelite; cold cream and vanishing cream, bak- 
ing powder, mirrors, ink, polish, and plastic wood. 


176 Pages, Printed............... 


Biology Projects 
(Being Revised) 


Included among these projects are: loss of soil 
elements by leaching, test tube plants and root 
hairs, food elements of plants, how to make a cross 
section of a stem, using light to make glucose and 
starch, when plants breathe like people, heat of 
respiration in plants, what causes liquids to flow in 
plants, identification of trees, the house fly and 
what he carries, controlling insect pests, digestion, 
checking your posture for health, charting your 
teeth, susceptibility to tooth decay, making media 
of correct pH to grow bacteria. 


Available in October, 1948 


General Science 


Projects 
(Published, October, 1942) 


Among the projects are the following: amateur 
range finding, how to navigate by sun and stars, 
weighing without scales, making and using solutions, 
seven ways to start a fire, seven ways to put out 
a fire, chemical indicators, a rock mineral collec- 
iton, a pin hole camera, printing pictures, learning 
to be a radio amateur, a pendulum project, testing 
foods at home, digesting food with saliva, canning 
food, how good are the arches in your feet, sur- 
veying the teeth, and clay modeling and casting. 


34 Projects, 95 pages, 
mimeograph . . . . . $1.25 


Vitalize science with projects 


Science Publications 


201 N. School St. Normal, Illinois 
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Nine films in a series of 16 mm. sound 
films, designed specifically to assist teachers 
in getting across to students basic concepts 
regarding the American way of life. are now 
available for purchase by schools. This series, 
appropriately called Our Land and People, 
has been produced by Films Incorporated, 
330 West 42nd Street, New York, N. Y., in 
collaboration with Twentieth Century Fox 
Film Corporation. 

Titles of some of these films which should 
be of interest to science teachers are: The 
Story of Transportation, Conservation Road, 
The Story of Our Natural Resources, Inven- 
tions and People, The Story of Communica- 
tion, and Light and Power. 


Automobile Facts is a publication of Auto- 
mobile Manufacturers Association. For Vol. 
7, No. 2 write to them, Public Relations De- 
partment, 320 New Center Building. Detroit 
2, Michigan. 


DRAMATIZE YOUR CLASSES and LECTURES 
by a VISUAL DEMONSTRATION 
of FLUORESCENCE 


Acclaimed by Professors of Physics 


STROBLITE 
EXPERIMENTAL OUTFIT No. 4 


A visual demonstration is far more impressive than 
words. The countless startling, fascinating and 
amazing effects will arouse the curiosity and en- 
thusiasm of your students and add much to the 
artistic value of your lecture or demonstration. 
This inexpensive outfit is sufficient for almost a 
limitless b of d trations; contains 6 
bottles of brilliant glowing fluorescent colors and 
a 2-watt STROBLITE ultra-violet lamp. 


Complete (Postpaid) $6.50 


STROBLITE CO. 


News and Aunouncements 


The General Electric News Digest is pub- 
lished bi-monthly to give interested persons 
news of the activities and developments with- 
in the company. Address The Editor, News 
Digest, General Electric Company, Schenec- 
tady 5, New York. 


Illinois Chemistry Teachers Meet 


HE ILLINOIS Association of Chemistry 
Teachers will meet May 1, in Ottawa. Field 
trips to the Ottawa Marble Plant and to the 
Alpha Cement Plant of LaSalle will be feat- 
ured during the morning. After a luncheon 
and business meeting in the Starved Rock 


Park Lodge, the program will be presented 
in the Ottawa Township High School. 
Recreation Conference in Massachusetts 

The Twelfth Annual Recreation Confer- 
ence was held April 8-10 at the University 
of Massachusetts. for community leaders of 
the state and those interested in this field. A 
very elaborate program was presented. Dr. 
Lawrence V. Loy of the university served as 
chairman. 
Write to United Airlines for a Directory of 
Free and Inexpensive Aviation Fducation 
Materials. The address is 5959 S. Cicero 
Avenue, Chicago 38. 

For a new catalog of film slides write to 
Visual Research Company, 30 North Dear- 
born Street, Chicago 2. 


SCIENCE TEACHING TODAY 

Continued from Page 90 
chers in planning an effective grade 
and age placement for the teaching 
of these concepts. 

3. A detailed study of methods of early 
identification and guidance of science 
talent at all school levels should be 
undertaken. 

These recommendations are not very radi- 
cal, nor is it particularly expensive to carry 
them out. They are the bare minimum to 
assure that we will have enough well-trained 
teachers for our schools and be able to train 
an adequate number of scientists for our 
country. 
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Want Better Workbooks? 


Here are two NEW and SUPERIOR workbooks 
for use with any standard high school text 


Just Pullished! 
ACTIVITY UMTS IN PHYSICS 


By John W. Schneck 


A unique Physics workbook that is 
truly modern in content, in method of 
presentation, and in illustrations and 
typographical arrangement. 

Sixty-nine carefully planned experi- 
ments provide a laboratory program 
adaptable to the requirements of any 
school. Accompanying exercises furnish 
a wealth of varied drill material, includ- 
ing many thought questions to chal- 
lenge and stimulate the student. All 
answers are entered in a special answer 
column, to facilitate correction, grading, 
and review. Such topics as Nuclear 
Fission and Radar are covered in a man- 
ner suited to the abilities of high school 
students. Unique student projects pre- 
sent fascinating home activities that 


really teach. Fully cross-referenced to 
OXFORD BOOK COMPANY beendard texts. 


, Request Your Examination Copy Now 


Ready In May 
ACTIVITY UNITS IN CHEMISTRY 


by Duskin and Rawson 


A thoroughly up-to-date and practical Chemistry workbook. The Electron 
Theory is introduced at an early stage and is used as a guiding and unifying concept 
throughout the course. The class-tested experiments emphasize direct observation 
and accurate inductive reasoning. 


Observations are entered in a special answer column to facilitate correction and 
review. The exercise material, closely correlated with the experiments, provides an 
abundance of all types of drill work, including many numerical problems. Excep- 
tionally clear, three-dimensional diagrams serve as models for student’s own drawings 
or as bases for directed labeling. 


Reserve Your Examination Copy Now 


OXFORD BOOK COMPANY 


222 FOURTH AVENUE, NEW YORK 3 
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MICROSCOPE SLIDE BOXES 


Vastly Improved With Many Unique Features 


@ Made of black, fibrous-type bakelite 


Non-breakable, non-warping 

Durable—will outlast wood boxes 
Conveniently handles 75 mm or 3 inch slides 
Attractive modern design 


Telescoping cover 


Slots numbered on inside bottom 
No. 66415 Microscope Slide Boxes, Bakelite, for 25 regular 


or single depression 3x 1 inch slides. Dimensions: Length, 
4-7/16 inches; width, 3-9/32 inches; height, 1-3/8 inch. 


SCIENTIFIC. COMPANY 
Scientific Apparatus 


IRVING PARK ROAD, CHICAGO 13 
NEW YORK BOSTON SAN FRANCISCO NEWARK LOS ANGELES TORONTO MONTREAL 
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